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THE GEOLOGIC RETRIEVAL AND SYNOPSIS PROGRAM (GRASP)

By Rocer W. Bowen and JosepH MosEs BoTeoL

ABSTRACT

The Geologic Retrieval and Synopsis Program (GRASP)
was designed and written to specifically accommodate inter-
active access to earth-science data banks. GRASP is portable,
easy to use, and data-base independent.

Data banks accessed by GRASP must be partitioned and
reformatted into five files which make up beth data bank and
pointers to parts of the bank. Machine dependencies include
FORTRAN I/0 unit numbers, direct-(random) access input,
in-core read/write, and “prompting.” GRASP isolates these
dependencies to FORTRAN subroutines designed to serve
these functions specifically. GRASP is manipulated by 11 user

commands which select, describe, access, retrieve, summarize, |

and display data.

INTRODUCTION

The U.S. Geological Survey presently has the re-
sponsibility of developing and maintaining resource-
data banks. Initially, many storage and retrieval
systems were critically reviewed for their data-bank
characteristics, ease of use, flexibility, portability,
and applicability to Survey activity. The authors con-
cluded that no available system was wholly adequate
for the needs of the Survey data banks. Generally,
the observed systems were difficult to use, machine
bound, or were oriented toward one type of data
(for example, text oriented). The only logical al-
ternafive was to design, develop, and implement a
geologic-data storage and retrieval system to be
used primarily by geologists.

PURPOSE AND SCOPE

The Geologic Retrieval and Synopsis Program
(GRASP) was written to provide a means of in-
teractive access to geologic data stored in a time-
sharing computer.

GRASP can be implemented on any time-sharing
computer system that has a FORTRAN IV com-
piler. Data bases accessed by GRASP must con-
tain fixed field data in alphamerie, alphanumerie,
and/or numeric modes.

GENERAL SYSTEM DESCRIPTION

To obtain a broad overview of the GRASP gys-
tem, consideration should first be given to the
philogophy governing the design of the system, use
of the present system, and future system plans.
This overview provides the “framework” and the
anticipated “operational environment” which are
necessary for the development of any system. Both
the present utilization- and future system plans
show the correctness of the parameters and tech-
niques used as well as the original assumptions re-
garding “how,” “by whom,” and “where” the sys-
tem will be used.

DESIGN PHILOSOPHY

Three vital questions that must be answered prior
to the implementation of any system are: (1) On
what computer(s) will this system be used? (2)
What are the characteristics of the data to be proe-
essed? (3) Who will uge the system? As ig the case
in many computer-system applications, these ques-
tions originally had no definite answers. A 3-month
effort was necessary to establish criteria that would
govern GRASP design.

MACHINE PORTABILITY

To serve as broad a spectrum of the scientific
community as possible, a system should be as port-
able as possible. Because of differences in computer
design, no system can be used on all computers with-
out some modification. ANSI FORTRAN IV is uni-
verzally accepted as a standard programming lan-
guage. It may be used on the vast majority of pres-
ent-day computers that have the capacity for imple-
menting compiler-level languages in a time-sharing
mode of operation. For this reason, all the process-
ing subroutines in GRASP are written in ANSI
FORTRAN IV (machine-dependent features iso-
lated to facilitate implementation). In this way,
GRASP can be installed on virtually any modern
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2 GEOLOGIC RETRIEVAL AND SYNOPSIS PROGRAM (GRASP)

time-sharing computer. By designing GRASP to be
portable, a much wider spectrum of the scientific
community can be served by the system. Data need
not be transferred from their resident banks in
order to be accessed. GRASP could be used on most
computers in order to access data files wherever
they may reside. This machine independence elimi-
nates the need for tedious data transformations to
one system configuration, where the aggregating
data eventually flood to the point of uselessness the
peripheral storage of a central machine-dependent
data bank. The authors believe that a common ac-
cessing system for data residing in different com-
puters is preferable to an accessing system that can
be used for data resident in only one computer.

DATA-BASE INDEPENDENCE

GRASP is designed to operate using any data base
that can be represented in conventional matrix
form. In matrix form, the records (that is, items to
be described) are the rows, and the attributes of
each record are the columns. The real structure of
the data base can be thought of as the titles and
arrangement of the columns of a data matrix where
the rows are merely instances or oceurrences de-
seribed by the columns. For example, a geochemical
data base would have a matrix representation in
which the columns might represent chemical anal-
yses of various elements, and each row would rep-
resent one sample. GRASP can function on any
data matrix. The only requirement is that the vari-
ables (or columns) be defined ghead of time in
terms of their types (that is, alpha or numerie),
and, where necessary, dictionaries of legitimate al-
phameric enfries must be provided for alphameric
variables. Thug, because of the matrix orientation
of GRASP, any fixed field data base can be ac-
commodated by the system.

USER. COMMUNITY

GRASP is a retrieval system having its own rules
and command language for operation. In other
words, to use GRASP, the user does not need to be
familiar with FORTRAN or any other computer
language. The GRASP command language is de-
signed fo provide users with the ability to ask ques-
tions of a data base and retain all items that an-
swer ‘“true” to the questions. The control language
used to ask the guestions (discussed in the section
on “Use of GRASP” in this report) allows “retrieve
only” data access to any GRASP user and does not,
require prior user knowledge of computer languages

or system functions. Thus, GRASP can be imple-
mented for a wide variety of users.

TIME SHARING

Inasmuch as GRASP is portable, data-base in-
dependent, and serves a wide variety of users,
GRASP should be implemented in a computational
mode that has the most readily available user ac-
cess, namely, time sharing. In its simplest form,
time sharing allows any user to communicate with
the computer from a terminal near a telephone. The
entire design of GRASP is based on the premise
that the user community will converse directly with
8 computer (via a terminal) in order to access, re-
trieve, manipulate, summarize, and display data.
This mode of computation provides the “instant”
response necessary for timely decisionmaking, and
also allows access by the user from the environment
in which the computer response is of most value, that
is, the laboratory, field, office, or conference room.

PRESENT UTILIZATION

In 1975, the GRASP system was being used to ac-
cess data from six totally different data banks: (1)
oil- and gas-pool characteristics of Colorado, (2)
mineral deposits of the world, (3) geochemical ex-
ploration data from the United States, (4) coal re-
sourees of the United States (prototypic data bank),
(5) index of U.8. geologic map coverage (prototypie
system), and (6) geothermal data bank (in Pisa,
Ifaly). The first three of the above systems were
implemented divectly by the authors, and no attempt
was made to redesign any of the original data-bank
structures.

COLFIL

This file containg as many as 390 characteristics
for each of 800 oil and (or) gas pools in Colorado.
This file served as the original model for GRASP
design and ultimately will contain 60,000 records.

MANFIL

The mineral deposits of the world (MANFIL)
were the second file implemented using GRASP. Tt
is a computerized batch-processing-oriented file con-
taining geologie, production, and reserves data from
about 4,000 nonferrous metal deposits throughout
the world. Each record represents one deposit, and
contains as many as 250 variables. Although GRASP
was designed using the oil- and gas-pool file as a
model, implementation of the world-mineral-de-
posits file showed the flexibility of GRASP with re-
spect to its data-base independence.
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RASS

The RASS (Rock Analysis Storage System) file
is a batch-oriented geochemical data bank contain-
ing limited geologic descriptions and comprehensive
.geochemical analyses of all samples processed by the
Iaboratories of the U.S. Geological Survey. This file
contains a unique type of numeric data ealled “quali-
filed values.,” Because of the upper and lower de-
tectability limits of analytic devices, elements whose
presence is known but whose content is outside the
analytical range of a device are sometimes reported
at a given analytical cutoff value, accompanied by a
letter indicating whether the content is less than,
greater than, or in interference with another ele-
ment. Typical qualified entries would appear as
L5000, G1000, or H100, where L signifies a content
less than the attached wvalue, G signifies a content
greater than the attached wvalue, and H signifies
analytical interference at a concentration of the at-
tached value. Because many of the RASS data were
accompanied by alpha gqualifiers, GRASP was modi-
fied to accept and process this type of data in addi-
tion to the conventional numeric- and alphameric-
data types.

All the above files are implemented in a retrieve
mode only, and graphics have not yet been added.
Input to the files is done by people who are respon-
sible for data entry and does not fall in the domain
of the user.

FUTURE PLANS

Currently, the development of GRASP is primar-
ily oriented toward implementation of techniques
for interactive graphics storage and retrieval. Three
problem areas are presently being researched: auto-
matic recognition of features on scanned input docu-
ments, annotation methods, and resolution of “in-
tersecting feature” problems. Present research ef-
forts are directed toward feature recognition and
subsequent computational extraction of simple
boundary vectors from scanned digital maps and
photographs. In addition to recognition of features,
methods are also being developed for annotation of
both graphics-data entry and presentation of
graphics data on output.

One of the major anticipated technical and philo-
sophieal problems is concerned with the graphical
resolution of intersecting features. Techniques are
being developed that should resolve these problems
for any particular data set.

All the GRASP graphies output is being designed
primarily for interactive graphics cathode ray tube

(CRT) representation. This is in keeping with
GRASP’s original “totally interactive” design philo-
sophy.

DETAILED SYSTEM DESCRIPTION

GRASP is designed as a highly meodular, hier-
archieally structured set of subroutines (see section
“GRASP Software Specifications”). Each subrou-
tine performs a fixed task. The higher level sub-
routines are primarily concerned with the flow of
control required to execute a user command. The
lower level subroutines are primarily concerned with
extremely independent and specific tasks (such as
“get a record,” “access a dictionary,” and “accept
user input,” and so on). All information related to
a specific data base is obtained from wvarious files
associated with that data base. Structuring the sys-
tem in this way leads to a high degree of functional
isolation. These design characteristics simplify the
development, documentation, maintenance, growth,
and inevitable change inherent in a system that sup-
ports a variety of data bases on a wide spectrum of
computer main frames. The section on GRASP goft-
ware specifications is intended for use by those fa-
miliar with FORTRAN language.

DATA-FILE STRUCTURES

Upon initial execution, the GRASP system reads
an “index” file which contains the names of data
bases available for access. Each record of the index
file corresponds to a data bhase and contains the
names of the files associated with that data base
and a 40-character description of the data base.

Each data base is composed of five files which con-
tain the actual data, information on the structure
of records, names which will be used to refer to par-
ticular items within records, descriptive information
on the names themselves, and a grouping into cate-
gories of information. These files are called Mask,
Definitions, Dictionary, Multiple-choice, and Nu-
meric Master files.

MASK FILE

The Mask file contains the item names, item types
{integer, real, character string, multiple choice, and
qualified real), and pointers to the first entry in the
Dictionary file for each character-type item. This
file is read once and rewound when a data base is
selected via the FILE command. An example of
Magk file arrangement is shown in figure 1.
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Conceptual noncomputerized dietionaries
for three character type variables:

Variable No.1 Variable No.2 Variable No.3

Continent Country Provinee (State)
North America USA California
South America  Canada Virginia
. Europe Mexico British Columbia
Argentina Quebec
Brazil Cordova
Chile
Germany

N : . g
~

In the computer, the MASK File is arranged as follows:
Mask File

Variable Name Variable Type Starting Position in

Dictionary File

Continent Character 1
Country Character 4
Province (State) Character 11
Production Numeric, real *

*Note: This variable is numeric, and does
not require a pointer to the
Dictionary File

In the computer, the Dictionary File
iz arranged as follows:

Dictionary File

[tem No. Pointer to Name
next item
—————— 1 2 North America
2 3 South America
3 0 Europe
4 5 Usa
b3 6 Canada
é 7 Mexico
ki 8 Argentina
8 9 Brazil
9 10 Chile
10 ] Germany
> 11 12 California
— 12 13 Virginia
13 14 British Columbia
14 15 Quebec
15 0 Cordova

("0 indicates end
of list for particular
variable)

F16URE 1.—Example of Mask-file and Dictionary-file arvangement.

DEFINITIONS FILE

The Definitions file contains the following infor-
mation :
1. Thenumber of categories in the file.
2, The maximum number of (computer) words in

& category name.

3. The category names.
4. TFor each category the following information is
recorded :

(a) category number.

{b) number of lines used to describe this cate-

gory.

(e) maximum length (in computer words) of

a description in this category.

(d) number of wvariables appearing in this
category. In some cases this will be dif-
ferent from item b (the number of lines
for description).
indices of the variables appearing in this
category.

(e)

(f) the variable names, types, and descrip-
tions for this category.

DICTIONARY FILE

The Dictionary file contains all character-string
values which are assumed by character-type items.
Each record contains a pointer to the record con-
taining the next value, followed by the current value.
The last value assumed by a character-type item is
indicated by a pointer value of zero (the record
confaining the first character-string value for a
character-type item is pointed to by a wvalue in the
Mask file). The Dictionary file is designed as a ran-
dom-access file whose values form a linked list. Fig-
ure 1 shows an example of the Dictionary-file ar-
rangement. '

MULTIPLE-CHOICE FILE

The Multiple-choice file contains the acronyms and
acronym meanings for the values assumed by mul-
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tiple-choice items. Each record of this file is com-
posed of an item number indicating the multiple-
choice item, the number of possible values this item
assumes, the maximum length of an acronym value
description, and a list of acronyms (which are
double words) and their descriptions.

NUMERIC MASTER FILE

The Numeric Master file is composed of the rec-

ords for a data base in a compressed form. Values
for integer-type items are stored as integers. Values
for floating-point- (or real-) type items are stored
as real numbers. Values for character-type items are
stored as integer pointers to the entry number in
the Dictionary file. Values for multiple-choice-type
items are stored as integers containing a binary en-
coding that represents the value set. (For example,
if the second and fifth bit of the word are “on,” the
value assumed is the second and fifth acronym
value.) Each record of the compressed Master file
is variable length in form and corresponds to an ex-
panded 400-word record. Expansion of the com-
pressed record is performed by subroutine GET-
PUT. Figure 2 shows an example of the Numeric
Master file prior to compression.

DATA COMPRESSION

The compression technique used is a form of
blank suppression. The words of the compressed
record are one of the following four types:

A. Integer value.

B. Real value.

C. Integer blank count.
D. Integer word count.

The first word of all records is of type D (above)
and is used to give the length of the record. Subse-
quent words may be types A, B, and C. For types A
and C, the last two bits give the type of the next
word. The value of the word is obtained by divid-
ing by 4. The type of the next word is obtained via
the remainder module 4, where the numbers 1-8
correspond to types A, B, and C. Type-A words are
used for numerie integers, pointers to entries in
character dictionaries, and binary encodings of mul-
tiple-choice-type items. Type-C words are used fo
count the number of consecutive blanks to be in-
serted in the expanded record. Type-B words are
used for floating-point numerie values. The type of
the next word is contained in the last 2 bits of the
whole (integer) part of the words. For example,
consider a data word having a value of 49.723. The

Given the following two successive noncomputerized records to be entered into the Numeric Storage File;

Record 1 Record 2
Continent North America South America
Country United States Argentina
Production ...} 392816 49298.7
Identification No..__......_.._.._._] 38 39
Provincg {orState). ... Virginia Cordova

Prior to compression, the computerized Numeric Storage File is arranged as follows:

Continent*

Country* Production 1D No. Province* ete,
1 1 39281.6 38 2
2 4 49298 7 39 5

*See figure 1—for dictionary codification of continent, country, and province

FIGURE 2—Example of Numerie-Master-file arrangement prior to compression.
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floating-point value would be 12723 (12=49/4),
and the type of the next word would be 49— (4%
12) =lor A.

MACHINE DEPENDENCIES

Although most of the GRASP-system code is
written in ANSI FORTRAN IV, certain isolated
functions must he tailored to the particular FOR-
TRAN compiler on any given machine. These func-
tions deal with the dynamic association of data set
names and FORTRAN 1/0 unit numbers, direct-
(random-) access input, the method of accommodat-
ing “prompting,” and internal (in-core) transfer
(writes) using format control.

For the dynamic association of data-set names
and FORTRAN unit numbers, the routines IFILE,
OFILE and DEFINE are used. Details of these
routines ean be found in the seetion “GRASP Soft-
ware Specifications.” .

Direct-access input is used to access the Diction-
ary file (in subroutine ACCESS). The FORTRAN
unit number, an integer expression giving the record
number, and an input list are supplied in the READ
statement. This form of direct-access input is com-
patible with most FORTRAN compilers which sup-
port direct-access input. Systems not having direet-
access capabilities can be accommodated by modify-
ing the logic of this subroutine. This modification
involves positioning of a sequential file to the ap-
propriate record prior to execution of the READ
statement. .

For systems which do not aceept the “prompt” op-
tion in the READ statement, user “prompting” can
be accomplished by using WRITE statements im-
mediately preceding (in time) user input. The
“prompt” message is eontained in a FORMAT state-
ment, along with a character which inhibits the
generation of the normal carriage-return/line-feed
usually associated with output directed to a time-
share terminal. If a particular system does not have
this capability, the “prompting” message will ap-
pear on a separate line immediately preceding the
user input. '

The internal transfer of data under format con-
trol is accomplished via the ENCODE statement.
The ENCODE statement is used in subroutine
COLPNT to construct a line of output. The only
other use of ENCODE ig in subroutine PACK which
is used to convert characters from unpacked to
packed form. Most non-IBM FORTRANS support
this statement in one form or another. In the case
of IBM FORTRAN, a routine must be provided that
allows internal data transfer under format control.

INTERNAL STRUCTURE AND FUNCTIONS

GRASP is designed to accept a “command” (or
directive) from the uvser. Onee the command has
heen recognized, the appropriate subroutine is exe-
cuted. This subroutine will, in most ¢ases, call other
subroutines in order to accomplish its intended task.
In some cases subroutine calls are nested to a depth
of six. Figure 3 gives a pictorial summary of the
calling hierarchy for subroutines which are in
GRASP. This figure will be useful in implementing
or modifying the GRASP system.

PROCESSING USER INPUT

All user input to GRASP is passed to the system
in unpacked character form. At the highest level
are single words used to execute a GRASP “com-
mand.” In this case, the characters are packed, and
the result i3 compared to the list of available com-
mands. After a command has been issued, supple-
mentary user input is usually required. This sup-
plementary input must then be “parsed” (that is,
converted) into a form more meaningful to the
GRASP system. This parsed form is entirely nu-
meric in nature. The numbers themselves may rep-
resent values, integer encodings, or pointers. Sup-
plementary input falls into five independent areas:
conditional expressions, logical expressions, number
lists, name lists, and arithmetic expressions.

CONDITIONAY EXPRESSIONS

A conditional expression is an attribute name, fol-
lowed by a relation, followed by a value. The attri-
bute name is identified using the binary-search
technique. The relation is identified by a sequential
table lookup. The value is converted to correspond
in type with the attribute name referenced. This
may rtesult in a pointer to a character entry in the
Dictionary file, a binary encoding of an acronym
value in a record of the Multiple-choice file, or sim-
ply a numeric value. Bach conditional expression
entered is associated with a letter (A-Z).

LOGICAL EXPRESSTONS

Logical expressions are composed of letters refer-
ring to conditional expressions, the grouping sym-
bols used to econtrol the order of evaluation, and the
logical operators .AND. (*), .OR. (+), .NOT. ().
For ease of evaluation logical expressions are con-
verted to reverse-Polish form. This is a parenthesis-
free form which permits rapid evaluation using a
push-down stack technigque. For a detailed descrip-
tion of the conversion to and evalnation of reverse-
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SUBRQUTINE NAMES

RD

FIT
FTNC
IFILE
KEYB
LIST
LOGEXP
NAME
OFILE
OPREP
PARSE

A | PNTER
QUIT
RELEXP
START
VLIST
FILES
EVAL

CONDTN
HELP

CONDS
DECOMP
DEFLST
A |DUMPIT
MEAN
RETRVE
A |ROWPNT

A |BDEF
A |COLPNT

ACCESS

»
| 2
A
-

BDEF
BFIND - - |- -

BINIT -

BINTYP |-=t|-= - A - -

BLIST - - -

COLPNT Aj- A A A

COMP -

. DECOMP -

DEFINE -
DEFLST - Ajh -
DRIVER A|A Al |AlA AlA|A A A A A A
EVAL - -

FDRIVE A |- A

FIND - -
FINDGP _ - A -

GETPUT - - - - | -
ICONV - |- -

SUBROUTINE NAMES

IFILE - |- - -

INIT _ . -« -

KEYBRD |- |- - - - - |- - - - - | -

LENGTH - |- -
OBEY - AlA A |- -

OPREP - A|-

PACK - - (- - -4 o |- -l | - - | -

PAUSE - |- - A - -

PREVAL A -
RELEXP - ' A

RLIST -t -

ROWPNT - A A

SCAN - -

UNCODE - - |- - | -

FIGURE 3.—Pictorial summary of GRASP subroutine interrelationships. The arrows point to subroutines that are called.
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Polish form expressions, the reader is referred to
Lee (1967, p. 162-180).

NUMBER LISTS

Number lists are composed of one or more in-
teger numbers or number ranges (for example, 1,
2-7, 10). Each pair of elements in a number list
must be separated by a comma. Individual elements
are generated from the unpacked character form by
constructing each number, one digit at a time, ws-
ing a sequential lookup on each character. Number
ranges are generated by filling in the interior num-
bers from the pair of extremes.

NAME LISTS

Name lists are composed of one or more names.
When the name list contains a single element such
as a file name, the packed form is obtained and as-
sociated with the appropriate FORTRAN unit num-
ber. If the name list is one or more attribute names,
each pair of which is separated by a comma, each
element is racked and looked up using the binary-
search technique.

ARITHMETIC EXPRESSIONS

Arithmetic expressions may be entered in the
place of single attribute names as supplementary
input to the LIST command. These arithmetic ex-
pressions may be composed of constants, the group-
ing symbols (), attribute names, the arithmetic
operators +, *, /, —, and the functions sguare
(SQR), sguare root (SQRT), log base 10 (LOG)
and power of 10 (EXP). The arithmetic expression
is converted on input to reverse-Poligh form. Eval-
uation is done on output. If any of the attributes in
the expression has no value for a given record, the
expression is not evaluated. All conversion to re-
verse-Polish form is done using transition-matrix
parsing. Bauer and Samelson (1960) give a discus-
sion of this technique.

SEARCHES

The two general types of GRASP searches are ex-
ternal file and internal table. External-file searches
are made on the Dictionary file, Multiple-choice file,
and Numeric Master file.

The Dictionary file is searched in two ways. The
first way is as an indexed sequential file, When a con-
dition relating an attribute name to a character-
string value is entered, the record number of the
first entry of the dictionary for that attribute is
obtained from the “unnamed” common area. That

record is read (directly), giving the entry value and
a pointer to the record containing the next entry.
The entry value is compared with the character-
string value, and, if not equal, the record containing
the next entry is read. This process continues until
an entry is found that matches the character-string
value, or until all entries of the dictionary have been
read. The latter condition is detected by a next-
record-pointer of zero. The second way of searching
the Dictionary file is as a direct- (random-) access
file. To display the value of a character-type at-
tribute, its pointer iz obtained from the current
record of the selected Numeric Master file? and its
value is obtained by a direct-access read on the
Dictionary file,

Multiple-choice acronym values are obtained when
8 condition is entered involving a multiple-choice-
type attribute and when the value(s) of a multiple-
choice-type attribute is to be displayed. Each record
of the Multiple-choice file contains all the acronym
values for a particular multiple-choice attribute. In
all cases, the Multiple-choiece file is read in direct-
(random-) access mode using 2 pointer from the
“unnamed” common area. After the correet record
has been obtained, the attribute values are available
in a tabular (array) form.

The Numeric Master file is searched in a purely se-
quential fashion. This search involves the application
of a “question” to each record of the file where the
“answer” can only be “yes” or “no.” If the answer is
“ves,” the record is written on an output file. The
question is posed by previously entering conditions
and relating them by a logical expression.

Internal table searches are made on attribute
names and single characters. All lookups on attri-
bute names are done using the “binary search” tech-
nique on a sorted list. The list of names are read
and sorted by execution of the FILE command. The
interval that possibly contains the desired name is
repeatedly halved until it is of length one. At that
point, the position of the name is known, or the
name is not in the list.

Single characters are looked up sequentially when
the list of possibilities is short, as in the case of
digits in a number. A “hash code” technique is
applied for longer lists such as alphabetic letters.
This technique involves the initial storage of possi-
bilities in a position dictated by a function applied
to the value itself. This is done in a table whose
size is greater than the number of poasibilities. If

1 The selected Numerie Master file most probably will be some retrieved
subset of the true Numeric Master file.
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the position is already occupied, an additional func-
tion is applied to the value until an unoccupied
position is found. Once the possibilities have been
stored in this manner, the lookup of an arbitrary
character is accomplished by applying the same pro-
cedure, If an empty position is detected during look-
up, the character is not in the list, Bell and Kaman
(1970) give a more detailed description of the tech-
nique.

OUTPUT

A data-retrieval system designed for interactive
use should provide the user with information re-
garding use of the system, the structure and con-
tent of a particular data base, and the capability of
displaying selective attribute values for records of
some partition of a data base. These capabilities
have been incorporated in GRASP and are individ-
ually discussed in the following paragraphs.

Information regarding use of the GRASP system
is provided in two ways. First, all user response is
preceded by system-generated “‘prompts” which
indicate the type of response desired. Secondly, a
command (HELP) has been implemented that gives
the user a brief description of each command rec-
ognized by the system.

Information regarding the siructure and content
of a vparticular data base is obtainable via the
NAMES and FUNCTION commands. The NAMES
command allows the user to-determine atiribute
names (acronyms) and corresponding data types.
A brief description is provided for each attribute
name printed. After the selected attribute names
have been printed, the user may examine the set
of possible values assumed by character-and
multiple-choice-type attributes. For numeric-type
attributes, the user may obtain arithmetic means
and ranges by selecting the MEAN function after
issuing the FUNCTION: command.

A partition of a data base is created when a
retrieval has been made using the CONDITIONS,
LOGIC, and SEARCH commands. The displaying of
selective attribute values for records of this partition
is accomplished by using the LIST or DUMP com-
mands. The DUMP command permits the user to
print all values present for attributes in a selected
set of categories. The values are printed one to a
line with the corresponding atfribute name. The
LIST command permits the selection of specific
attributes or arithmetic expressions containing
attribute names for printing. The printing is select-
ably formatted into columns or rows. For columnar

output, the user may create a separate data set
which could be used by other programs at a later
time.

DATA-BASE, IMPLEMENTATION

In the previous section on file description, it was
noted that the various files were integral to and
necessary for GRASP to function. There are ap-
proximately as many methods of data collection as
there are data bases, and it is not the intention of
the writers to dictate data-base structures or meth-
ods of data collection. However, the following sug-
gestions will facilitate the construction of the files
necessary for GRASP implementation.

The structure of any GRASPY data base must be
such that it can be manifest in a tabular fashion.
The table representing a data base is composed of
columns that are attributes and rows that are items
described by these attributes. For purposes of this
report, the word “record” will be used in reference
to rows. Before any files can be constructed, a com-
prehensive list of names of attributes (or column
headings) must be compiled. Keep in mind that this
arrangement of attributes will describe every rec-
ord in the data base, and that although provision
is made for all attributes, no record need contain
data on every atiribute. For each attribute that
assumes a character-string wvalue, a dictionary is
compiled whose entries are the values assumed by
that attribute. These dictionaries are used to create
the Dictionary file. Once the Dictionary file is con-
structed, the record number (that is, pointer) of
the first entry (that is, value) for each character-
type attribute is known. By using this information
and the previously compiled list of names of attri-
butes, the Mask file can be created. Next, all attri-
butes should be grouped into categories of related
information. This grouping provides the informa-
tion necessary for the construction of the Defini-
tions file. For multiple-choice-type attributes one
simply needs to assign and to delineate value ac-
ronyms for each attribute in a record. Hach group
of value acronyms forms a set, and the collection of
sets forms the Multiple-choice file.

Finally, the Numerie Master file is constructed,
one record at a time. The individual record is con-
structed by assigning values for each atfribute in
the order of its occurrence in the Masgk file. For
integer or real attributes, the value is ingerted direct-
ly. For character-type atiributes, the entry number
of the value in the appropriate dictionary is inserted.
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For multiple-choice-type attributes, the binary en-
coded word that describes its value ig inserted. The
record is then compressed as deseribed in the see-
tion “Data File Structures.”

USE OF GRASP

From the viewpoint of a user, GRASP is a mech-
anism for obtaining information from a data bank
in a very simplistic and rigid manner. The “lang-
uage” which is used to “direct” GRASP is composed
of 11 “commands.” These commands can logically
be divided into four groups.

GROUP 1 (FILES, NAMES) is used to:

A. Belect or change the data base of interest.
B. Obtain information regarding the nomenclature
and content of the selected data base.

GROUP 2 (LIST, DUMP, FUNCTION) is used
to:

A. Examine a selected set of records that is called
a file,

B. Perform selected computations of numeric attri-
butes in a file.

GROUP 3 (CONDITIONS, LOGIC, SEARCH)
is used to perform a retrieval (SEARCH) on the
data bank based on given criteria (CONDI-
TIONS) which are combined via a logical ex-
pression (LOGIC), a shorthand method of indi-
eating which records of the data bank are to be
retrieved.

GROUP 4 (HELP, REVIEW, QUIT) is used to:

A, Obtain brief information about the commands
that GRASP will accept.

B. Obtain information regarding the history and
status of the current session with GRASP.

C. Terminate the current session with GRASP,

Al commands except HELP and REVIEW will
ask for some type of response. Each response enter-
ed must end by striking the “cr” (RETURN) key.
If a typing error or incorrect response is given, the
system asks for another response. If at any point
the system seems to be idle it is a good practice to
strike the cr key. Certain commands (SEARCH,
LIST, DUMP, FUNCTION) require an input file
name. Entering a blank mame in response to
prompts generated by these commands (that is, er
only) resulis in the selection of the current Numeric
Master file (as specified in the most recent FILE
command}. The LIST and DUMP commands also
ask for the number of lines per page. This causes the
system to pause after each printing of this number
of lines, awaiting a response from the user. The
user may then make a hard copy and (or) clear

the screen if using a CRT terminal. Also, the user
may ferminate the printing altogether. At each
pause, the user should enter a nonblank character
followed by & cr if it is desired to abort the rest of
the printout; otherwise, only a er will continue
printing. The method of calling the GRASP system
into execution will vary, depending on what compu-
ter is used. Af the beginning of execution, the
GRASP system will print out the names and descrip-
tions of the data bases available. The data-base
name corresponds to the mame of the Numeric
Master file. Assume, for purposes of explanation,

‘that a data consisting of oil and gas pools in the

State of Colorado is available and named COLFIL.
Following is a diseussion of each command:
FILES.—This command is used to select a data
base and may be issued at any time during a session.
The individual-attribute names for any one data
base will not be recognized by GRASP until this
command has been issued. The user must enter a
data-base name when the system asks for it.

NAMES.—This command is used to list the ae-
ronyms which will be used to identify individual
attributes within a record (that is, pool) and their
meaning. First, 17 categories are printed. Then the
system asks the user to enter a list of numbers cor-
responding to the categories of interest. The list
should be composed of individual numbers or num-
ber ranges (such as 2-5), each of which must be
separated by a comma. The list must be terminated
by the cr key: for example, 1, 2-5, 9 cr and 1-4,
10, 11 ecr. The system then lists each acronym
and its meaning for all the categories of inter-
est. After each category is complete, the sys-
tem pauses. At this point the user must enter
cr to continue, or enter any letter (or digit)
followed by cr to stop. After all categories have
been completed, the system asks if the user would
like to see the possible values of any character-type
or multiple-choice-type items. The user must then
enter Y or N followed by cr to indicate his decision.
If the user enters N, the system will agk the user
to enter his next command. If the user enters Y, the
system asks for the names (acronyms) of the attri-
butes of interest. The names are prompted and are
given one per line followed by a cr. After each name
is given, the system skips to the next line and prints
a numeral. To end the list (a maximum of 10 names
may appear), enter er (with no name). The system
then starts printing the atiribute names and possi-
ble values, pausing after each name is complete. A
pause also oceurs after 30 lines of print. At each
pause, enter cr to continue or any letter (or digit)
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followed by cr to stop. After this process is com-
pleted, the system then asks if the user would like
to see any more possible values. Again, enter Y for
ves or N for no.

LIST.—This command is used to output selected
attribute values (or expressions) from a selected
file. Output may be to an interactive terminal or to
a specified data set which could be processed at gome
later time by other programs. The system first asks
the user for the input-file name and the number of
lines per page. The user is next asked to enter C for
column printing or R for row printing. If column
output is selected, the user is asked if he wants out-
put to be to a disk data set in character form. If so,
the system will ask for a data-set name. Columm
output prints the selected acronyms as headings and
their respective values below. Each eolumn is com-
posed of 8 character positions in a field of 10. One
line of column outpuf corresponds to one record.
Row output consists of lines, each of which contain
an acronym and its corresponding wvalue. If the
value for a selected attribute is missing, the attri-
bute name is not printed. Records are separated by
a line of asterisks. Before output proceeds, the sys-
tem asks for the names of attributes or expressions
which are desired. This is done by prompting with
index numbers,

Expressions may optionally be preceded by some
name. Five intrinsic functions are available: square
root (SQRT), square (SQR), log base 10 (LOG),
power of ten (TEN), and absolute value (ABS).
Expressions may involve these intrinsic functions,
attribute names, numeric constants, the arithmetic
operators (+, —, *, /), and the grouping symbols
(). The following is an example of a list to be
output:

1. POOL

2, FIELD

3. DEPTH

4. LOG (DEPTH)

5. WELLAV=CRUAN&9/(NUMPOOL-
TOTPROD)

-6,

In the above example, GRASP has prompted with
the index numbers 1-6. Note that the list is termi-
nated by a biank entry.

DUMP.—This command is very similar to the
LIST command having row printing specified. In-
stead of asking for a list of names, the system asks
for a list of category numbers. It then prints (in
row fashion) the attribute name and value for each

attribute present in the selected categories of the
gpecified file,

FUNCTION.—This command performs functions
on a file, Currently, the only functions available are
the arithmetic mean (MEAN) and a linear least-
square fit (FIT) of two attributes. The system asks
for the name of the input file. Next, the user is asked
for the name of the function and names of the argu-
ments. The argument names are the acronyms for
attributes within a record; as many as five may be
given. For instance, if MEAN DEPTH, TOTPROD,
CRUCMY0 cr were entered, the range, mean, rcot
mean square, sum, and sum of squares for DEPTH,
TOTPROD, and CRUCM70 would be computed and
printed. If FIT DEPTH, TOTPROD cr were en-
tered, the system would respond with the slope,
intercept, and correlation coefficient. Values for all
attributes in a record must be present for that rec-
ord to be included in a computation.

CONDITIONS.—This command is used to enter
a set of retrieval criteria. Each eriterion must be
given in the form acromym relation value, where
acronym is an attribute name (such as COUNTY,
CRUCMG69, POOL), where relation is EQ, NE, GT,
LT, LE, GE, or BE, and where value is a2 number
or a series of letters (such as ADAMS, 19342, MIS-
SISSIPPIAN). The above relations have the follow-
ing meanings:

EQ—equal to.
NE—mnot egual to.
GT—greater than.
LT-Iess than,

- LE—Iess than or equal to.

GE—greater than or equal to.
BE—between (numerically, inclusive).

The system precedes each condition with a letter
prompt (up to 26 may be entered), which will be
used in the logic expression that combines the con-
ditions. Entering ¢r by itself terminates the list of
conditions. Following is an example of a set of con-
ditions:

A. COUNTY EQ BACA

B. DEPTH BE 5000,6000

C. TOTPROD GE 10

D. LITHOL NE DOLOMITE

E. COUNTY EQ ADAMS

F. POOL NE MISSISSIPIAN
G.

In the above example, the system provided the let-
ters A through G as prompts.

LOGIC.—This command is used to enter a logieal
or connective expression which combines the pre-
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viously entered conditions to form the retrieval eri-
terion. The logical expression may be composed of
the logical connectives {operators), the letters cor-
responding to the criteria entered viz the CONDI-
TIONS command, and the grouping symbols ( ).
The logical connectives are AND, inclusive OR, and
NOT (written .AND., .OR., .NOT.). Note that they
are each bracketed by periods. Provision has also
been made to use * {for AND), + (for OR), — (for
NOT). Assume that the example conditions given
in the preceding CONDITIONS command section
had been entered. If the user wanted to retrieve the
pools in Baca County that had a depth of 5,000-6,000
feet, the logic expression would be A .AND. B cr.
If all the pools in Adams and Baca Counties except
those of Mississippian age having dolomite lithology
were desired, the logie expression would be (A .OR.
E) .AND. (D .AND. F) cr. Note that the last pair
of parentheses is not really needed. The ANDs will
be applied before the ORs. NOTs are applied before
ANDs and ORs. Hence, the first set (A. OR. E) is
necessary so that the B iz connected to A instead
of to D. If one wanted to retrieve all pools with at
least 10 producing wells having a depth greater than
6,000 feet or less than 5,000 feet, the logic expression
would be .NOT. B .AND. C cr. If one wanted to
retrieve all pools having less than 10 producing
wells in the same range as above, cne could use
.NOT. (B .OR. C) cr for a logic expression. This
expression, in words, says “if the pool has a depth
of 5,000-6,000 feet, or if it has 10 or more pro-
ducing wells, I don’t want it.”

SEARCH.—After the system has been given the
conditions and connecting logic that compose the
question to be asked of some file, an actual search
of the data bank can be made. This is done with the
SEARCH command. The system will agk for the
name of the file to be searched (input file) and the
name to eall the file of records found (output file).
After the search has been made, the system types

the number of records searched and the number of
records found. The capability of entering both input
and output file names allows the user to perform
“nested” searches. This means searches of files that
were the result of previous searches. Frequently
this is the most economical way of performing
multiple or complex retrievals. For instance, sup-
pose one wanted information on several sets of
pools, all of which were in one county. One would
first create an output file that contained all the
pools in that county and then use that file as the
input file for subsequent searches.

HELP.—This command is used to print a list of
the possible commands and a brief description of
their functions.

REVIEW —This command provides a review of
the conditions and logic which are currently in
effect. The names of input and output files for the

.last 10 retrievals are also printed. This command

is used to refresh one’s memory on what was done
recently during the current session.

QUIT.—This eommand iz used to exit from the
GRASP system. A list of the files created during
this session is printed, and the user is permitted to
save them for fulure use. Abnormal sesgion inter-
rupts and terminations will cause GRASP to cease
functioning. However, all files created during the
active session are either saved or not saved, accord-
ing to the abnormal termination rules of the partic-
ular computing system. On abnormal termination,
GRASP neither saves nor deletes files.
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GRASP SOFTWARE SPECIFICATIONS

MODULE NAME: DRIVER

Purpose: DRIVER is used primarily as a switching/calling
mechanism, User commands are aécepted and decoded. Con-
trol is then passed to the routine designed to process the
given command. This process continues until the user “quits.”

Subroutines called: START, KEYBRD, CONDTN, LOGEXP,
RETRVE, FTNC, FILES, CONDS, HELP, DUMPIT,
NAME, LIST, QUIT, PACK.

Common data referenced: None

Called by : None

Evrror checking and reporting: The command entered by the
user is checked against the list of legal commands. If a
command is not recognized, it is echoed back to the user

GR ASP SO URTCE
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terminal with a message suggesting use of the HELP com-
mand.

Program logie:

1. Initialization is performed by =zeroing counters and ecall-
ing START.

2. Ar unpacked character string is accepted from the user
via subroutine KEYBRD.

3. A four-character command is formed by packing the above
string into COMMAND.

4. COMMAND is then compared with the list (WORDS) of
acceptable command words (NAMES). When a2 maftch is
found, control is transferred to the appropriate subroutine
via a compuied GO TO. .

5. Steps 2 through 4 are repeated until an end-of-file (EOF)
condition is sensed on the terminal or until the QUIT com-
mand is executed.

PROGRAM

INTEGER WORDS(L1),COMAND,NAMEPT{26} +RCODE(26 1, IVALL26},POLISH{3D)000000L

L +IMAGE(S), IFILES{20},0FILES(20Q)

0000C02

DATA WORDS/'COND® +'LOGI* 4" SEARY 4L IST Y, "FILE ", "QUIT 'y *NAME®, THELP 0000003

L+ "REVI',*DUMP ", "FUNC"*/+ IBLNK/* '/ 0000304
NFILES=0 0000005
LPS5=0 0000006
CALL START 00000307

112 TYPE 270 0C00008

COMAND=IBLNK 0000009
CALL KEYBRD{&260,IMAGE+4) 0000310
CALL PACK{IMAGE ,COMANDs4s4} 0000011
DO 120 I=1,11 00coo12
IF {COMAND.EQJ.WORDS{I})) GO TGO 13G 0000013

12C CONTINUE Q000014

TYPE 290, COMAND G000015
GO 10O 110 0000016

130 60 TO (140,150,160,24C,190+2604230,2104180,220,1700, I 0000017
140 CALL -CONDTN{&LLO,NAMEPT +RCODE o[ VAL +NRE XP) 00060018
GO 70 110 0000019
150 CALL LOGEXP(&110,POLISH+LPSsNREXP} 0oooodz2e
GO O 110 0000021
160 CALL RETRVE{(&150,8110,IFILES,OFILES,NFILES,POLISH,LPSyNAMEPT, 00C0022

1 RCODE,IVAL 4NREXP} 0000023
60 TO 110 0000024

17G CALL FTNCLELLD) ¢o00025

GO TO 110 0000026

190 CALL FILES{&110) 0000027

GO T0 110 0000028

180 CALL CONDS(NREXP,LPS) ococo2%

IF (NFILES.GT.0) GO TO 20C 0000030
TYPE 300 0000331
GO TO 110 : 0000032

20C TYPE 31G, (IFILES(I),QFILESITI},I=1,NFILES) 0gCco033

GO TO 110 000034

21C CALL HELP{WORDS)} 00G0035

GO 70 110 0000036

220 CALL DUMPIT cooeo3r

GO Y0 110 0000038
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230 CALL NAME(&110)
GO 7O 110
24C CALL LISTI(&110)
GO TO 110
260 CALL QUIT(OFILES,NFILES)
sTOP
270 FORMAT (//' ENTER COMMAND: ',$)
290 FORMAT (1X,A5,* ILLEGAL COMMAND. ENTER HELP IF YOU WISH TO SEE',
L' THE LEGAL COMMANDS.'/)
30C FORMAT (' NO FILES HAVE BEEN USED AT THIS TIME.")
31C FORMAT (* INPUT: QUTPUT 2" /{2X,A5,2X,A5/1 1)
END

0C00039
00GD24D
0000041
0000042
0600043
0000044
0000045
0000346
0C00047
0000048
G000049
Q000050
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SUBROUTINE NAME: ACCESS

Purpose: ACCESS looks up character-string values in die-

- tlonary files. In order to minimize disk accesses, five previous
values are saved for as many as 100 distinet charaeter-type
items.

Culling sequence: CALL AGCESS(NUMD,IVAL TANK,
NWORDS,ISWTCH) ’
Arguments:

NUMD—Ttem number of the character-type variable whose
values are to be accessed.

IVAL—Direct-access key under which value is stored.

TANEK—Contains the character value accessed.

NWORDS—The number of words in TANK.

ISWTCH—Switch to control which of the following four
funections are desired: ‘

i. Imitialization for dictienary lookup.

2. Lookup a random item.

3. Return the direct-sccess key of the first item in this

dictionary.
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4. Refurn the indicated (by IVAL) entry and the KEY for
the next entry (that is, reset IVAL).

Subroutines called: None

Common date referenced: IDPT in /DACOMM/

Called by: BDEF, COLPNT, DUMPIT, PNTER, ROWPNT

Error checking and reporting : None

Program Logic: The logic is divided into four sections relat-
ing to values of ISWTCIH.

1. If ISWTCH=1, initialize saved pointer arrays (USED,
LASTDX) and set character variable counter NCVAR to
ZeT0.

2. If ISWTCH=2, see if the value has heen stored in BUPF-
FER. If so, return it; otherwise access it on FORTRAN
unit 21 and save its value (TANK), index (IVAL) and
the item number (NUMD).

3. If ISWTCH=3, return the direct-access key for the first
entry of the dictionary pointed to by NUMD.

4. If ISWTCH=4, access the entry pointed to by IVAL and
reset IVAL to the key for the next entry in this dictionary.

PROGRAM

SUBROUT INE ACCESS(NUMD, IVAL y TANK s NWORDS 1 SWTCH) 00600051
COMMON /DACOMM/ NV, IDPT 0000052
ENTEGER  TANK(1),BUFFER(5,100,5),USED(100),INDEX (100), D0G0053

1 LASTDX(5,100), I10PT{500G) : 0000054
DATA IBLNK,NDICT/*' t,21/ 0000055

GO 70 (5,15,100,150),1SWTCH DRO0DS6

5 NCVAR=0 - 0000057
DO 10 J=1,100 0000058
USED{J)=0 0000059

DO 10 1=1,5 0000060

10 LASTDX(I,J)=-9999g¢g 0000061
GO TO 320 0C00062

15 IF(NCVAR.EQ.0) GO TO 30 0000063
DD 20 KK=1, NCVAR 0000064
IFCINDEX{KK } JEQ.NUMD } GO TO 40 0000065

20 CONTINUE 0000066
3C NCVAR=NCVAR +1 0000067
IF{NCVAR.GT .100) NCVAR=100 0000068
KK=NC VAR 0000069
INDE X ( KK ) =NUMD 0000070

40 IF(USED(KK).EQ.0} GO TO 240 0000071
DO 5C K=1,5 0000072
IF(IVAL JEQ.LASTDX{K,KK)} GO TO 60 0000073

50 CONTINUE 0000074
GO TO 240 0000075

60 NWORDS=5 0000076
DO 70 I=1,NWORDS 00G00T7

TC TANK(I)=BUFFER(I ,KK,K} 0000078
G0 TO 320 0000079
100 IVAL=IDPT (NUMD) 0000080
G0 TO 320 0000081
150 READ{NDICT* IVAL) NP,NWORDS, (TANK (I}, I=1,NWORDS} 0000082
I VAL=NP 0000083

GO TO 320 0000084
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ISTART=IDPT{NUMD}
READ{NDICT* ISTART+IVAL—1} NPsNWORDS+(TANK(I),I=1,NWORDS)
USEDIKK)=MDD{USED{KK},51}+1
NUSED=US ED( KK)

DO 26C I=1,5
BUFFER{I+KK,NUSED)I=IBLNK
NWORD=MINO{ NWORDS+5)

DO 27C I=1,NWORD
BUFFER{ I, KK NUSEDI=TANK{I)
LASTOX{NUSED KK I=TVAL
RETURN

END

0000085
€000086
oGooDs7
¢ogoosgs
00006089
coo0090
0000091
0000092
0000093
0000094
0000095
0000096
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SUBROUTINE NAME: BDEF

Purpose: BDEF provides access to the character and multiple-
choice dictionaries.

Calling sequence: CALL BDEF (&n)

Argument:
n——-Statement number (in caller) to which a branch is made

if an EOF is sensed by KEYBRD.

Subroutines called: KEYBRD, VLIST, ACCESS, PAUSE,
BINTYP, IFILE

Common data referenced:
FNAMES, WHICH in /FILNAM/
ITYPE in blank common

Cualled by: NAME

Error checking and veporting: The user response to a “yes/
no” question is checked. If illegal, a message is typed, and
the user is prompied for ancther 1esponse. If an item is
selected that is not a multiple-choice or character-type item,
a message 1s typed, and the user is requesfed to reenter a
list of item names.

GRASP SOURTCE

Program logic: The user is prompted to determine if a list of

multiple-choice or character-type values is desired. If the
response (obtained from KEYBRD) is “N", a branch is
made to the end of the routine. If the response is “Y,"” a list
of item names is obtained by a call to VLIST. If an EOF
is sensed, the nonstandard return (from VLIST) exits via
the nonstandard return of BDEF. The data type is deter-
mined for each name (TAGS) returned by VLIST. If the
type is not multiple choice or character, that message is
typed, and the next element of TAGS is considered. If the
type is mwultiple choice, a call to BINTYP is used to ob-
tain the permissible values for printing. If the type is char-
acter, calls to ACCESS are made to obtain the possible
values. When the second argument of ACCESS is returned
as zero, all possible values have been referenced. A pro-
grammed pause is generated after each 30 lines of print
and after each item in TAGS is processed. Just prior to re-
turn (standard or mnonstandard), unit 22 (the binary or
multiple-choice file) is rewound, and the unit number is
reassociated with the current file name via a eall to IFILE.

PROGRAM

SUBROUTINE BDEF(*) 0000297
COMMON NAMES, ITYPE, IPTS, IPAD 0o0o0o9s
COMMON /FILNAM/ FNAMES yWHICH,PAD 0000099
DOUBLE PRECISION LABEL(25)+NAMES{500),TAGS{20) 0000100
INTEGER IPTS(500),FNAMES{21),WHICH,PAD (4} 0000101
INTEGER BINL{20),YES,NOsREPLY,BITEM(125, 25],1TYPE(500),TANK(25I 0000102
EQUIVALENCE (BITEM(Ll,1),TANK(1)) 0000103
DATA YES NOSNBINZ'Y ', "N, 22/ 0060104
10 TYPE 120 0000105
20 TYPE 130 0600106
CALL KEYBRD(E11Q,REPLY, 1) 00G0107
IF (REPLY.EQ.NO) GO TO 100 0coo108
IF (REPLYLEQ.YES) GO TGO 30 ogooL09
TYPE 150 gocol110
GO 10 20 ooooirl
30 CALL VLIST{ELLO,TAGS,BINL,NUM) 0000112
DO 90 N=1,NUM oco0o113
INDEX=BINL(N} 0000114
[F (ITYPE{INDEX)~-3) 60,40,70 0000115
40 TYPE 190, TAGS(N} ) 0000t 16
CALL ACCESS (INDEXsKTANK¢NOM, 3) 000G117
DO 50 J=1,10000 0000118
CALL ACCESS{INDEXy+KsTANKyM,4) 0000119
TYPE 160, (TANK{(I),I=},M) 0ddolL20
IF(K.EQ.C) GO TO 90 0coolL21
IF (MOD{J4+301.NE.O) GO TD 50 gbdoo122
CALL PAUSE(£100) coool123
50 CONTINUE 0000124
60 TYPE 170, TAGS(N) oocoolr2s
GO TG 90 0000126
70 IFUITYPE(INDEX).NE.4) GO TO 60 coooL27
CALL BINTYP{INDEX,LABEL+BITEM,¥,M) 0000128
TYPE 190, TAGS(N} 0600129
DO 80 J=1.M 0000130

80 TYPE 180y LABEL(J) (BITEM(I,J)sI=1,4K) 0000131
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90 CALL PAUSE(EL00}

GO 10 10

100 REWIND NB IN
CALL IFTLE(NBIN, FNAMES{L6+WHICH))
RETURN

110 REWIND NB IN
CALL TFILE{NBIN,FNAMES(l6+WHICH))
RETURN 1

0ogo132
00060133
0000134
00C0135
0200136
6000137
c000138
6000139

120 FORMAT (' WOULD YOU LIKE TO SEE THE POSSIBLE VALUES ',*0OF MULTIPLEOGOOL40

1 CHOICE'/* OR CHARACTER TYPE ITEMS?!)
130 FORMAT (' (ENTER ¥ FOR YES 4, N FOR ND): ?,$)
150 FORMAT {' YOUR REPLY WAS NOT UNDERSTOCD.')
160 FORMAT {(10X,1245}
17C¢ FORMAT (1X,A8,*IS NOT A MULTIPLE CHOICE OR CHARACTER TYPE ITEM.')
180 FORMAT (11X 4AT4%-%,1544%)
190 FORMAT (1XsA840=1)

END

0000141
0000142
0000143
0000144
0000145
0000146
0000147
0000148
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SUBROUTINE NAME: BFIND

Purpose: BFIND is used to look up a doable-word-item name
in a list of double-word-item names having a given sorted
order,

Calling sequence:
INDEXK)

Arguments:
n—>Statement number (in caller) to which a branch is made

if the name KEY is not in the list of names KEYS.
KEY—The double-word item to be looked up.
IPOST—The position in KEYS of the item KEY.

CALL BFIND (&nKEY,IPOSTXKEYS,

KEYS—The list of double-word names that will be used to
look up KEY.

INDEX—Gives the indices of the sorted form of KEYS.
E—~The number of elements in KEYS,

Subroutines called: None

Comanon date referenced: None

Called by : DECOMP, PARSE, RELEXP, VLIST

Error checking and reporting : None

Program logie: The standard binary-search technique is used,
which repeatedly halves the interval of search on a sorted
list. If the interval of search goes negative, the element is
not in the list and the nenstandard return is taken.

GR ASP SOURCE PROGRAM
SUBROUTINE BFIND{* 4yKEY » IPOST,KEYS, INDEXyK) 0000149
DOUBLE PRECISION KEY,KEYS(1) 0000150
DIMENSTION INDEX{1) 0000151
L1=1 0000152
L2=K 0000153
70 IF {L2.LT.L1) RETURN 1 D000154
J={L1+L2)/2 0000155
I=INDEX{J) GCcool156
IF {DABS(KEY}.GT.DABS{KEYS{I))} GO TO 90 0000157
IF (DABS(KEY).LT.DABS(KEYS{I}}} GG TO 8C 0GOoO0L1s8
GO TD 100 6000159
8C LZ=J-1 00G01e60
GO TO 70 0000161
90 Ll=J+1 0000162
GO 70 70 0000163
100 IPDST=] 0000164
RETURN 3000165
END 00C0ole66
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SUBROUTINE NAME: BINIT of KEYS.

M—The number of words in the KEYS and INDEX arrays.

) . . . g - d .
Purpose: BINIT is used to sort a list of double-precision words Subrowtines called: None

(NAMES, in this instance) into ascending order and re- i i
turn an array of indices giving the sorted order of the Common data referenced: None

elements in terms of the unsorted order. Called by - FILES

Calling sequence: CALL BINIT(KEYS,INDEX,M) Error eheeling and reporting : None

Arguments: : Program logic: An in-place sort is performed using the stand-
KEYS-_The list of double-precision words 1o be sorted. ard “Shell” technique. The original order of KEYS is over-

INDEX—An array of indicies giving the unsorted order written, and the sorted order is returned in INDEX.

GRASP S OURCE PROGRAM

SUBROUT INE BINIT(KEYS, INDEX ,M) 0000167
_DOUBLE PRECISION KEYS{L),KTEMP | 0000168
INTEGER INDEX(1) . 0000169

DO 10 J=1,M | 0000170

10 INDEX(J)=4 0000171
MO=M . 0000172

20 1F (MO.LE.1) GO TO 60 . 0000173
J=4 : : : 0000174

IF (M0.GT.151 J=8 0000175
MO=2% {MO/J) +1 0000176
KD=M-MO 0000177
Jo=1 0000178

30 1=J40 0000179
40 J=I1+MOD 0000180
IF (DABS(KEYS(I)).LE.DABSI{KEYS(JI)) GO TO 50 0000181
KTEMP=KEYS(I) : 0000182
KEYS{I)=KEYS{J) _ 0000183
KEYS(J)=KTEMP 0000184
ITEMP=INDEX(I) 0000185
INDEX (1)=INDEX{(J) 0000186
INDEX (J} =ITEMP 0000187
I=I-MO : 0000188

IF (I-1) 50,40, 40 ' 0000189

50 JO=JO+1 0000190
IF (JO~KO) 30,30,20 0000191

60 RETURN 0000192

END 0000193
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SUBROUTINE NAME: BINTYP

Purpose: BINTYP reads the values (LABEL, BITEM)
which can be assumed by the multiple-choice-type item
whose number is NUMD., )

Culling sequence: CALL BINTYP,(NUMD,LABEL,BITEM,
LNG,NUM)

Arguments:

NUMD—Integer specifying a multiple-choice-type item.

LABEL—Set of values (double word) that may be assumed
by this item.

BITEM—Set of descriptions corresponding to elements of
LABEL,

GRASP SOURCE

SUBROUTINE BINTYP{NUMD,LABEL,BITEM,LNG,NUM}

COMMON /FILNAM/ FNAMES,WHICH,PAD
DOUBLE PRECISION LABEL(1)

INTEGER FNAMES(21}4WHICH,PAD(4),BITEMI( 154 25)

DATA NBIN/22/
300 READ(NBIN,END=310) NAME,;NUM,LNG,

A (LABEL(J){BITEM{I,J1,1=1, LNGl,J=1,NUM)

IF (NUMD~NAME )
310 REWIND NBIN
CALL IFILE(NBIN,FNAMES (16+WHICH)
G0 TO 300
320 RETURN
END

310+32G+300

LNG—Maximum length of a description.
NUM—The number of descriptions.
Subroutines called: IFILE
Common date referenced: FNAMES, WHICH in /FILNAM/
Culled by: BDEF, COLPNT, DUMPIT, PNTER, ROWPNT
Error checking and reporting : None
Program logic: Records of the multiple-choice (binary) file
are read sequentially until the correet record is obtained.
If the file was positioned past the desired record at ecall
time, an EOF is senged, the file is rewound, and the cur-
rent multiple-choice file name is reassociated with unit 22,

PRDODGRAM

0000194
0000195
Q0001986
0000197
0000198
0000199
0000200
0000201
G000202
0000203
cono0204
0000205
0000206
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SUBROUTINE NAME: BLIST Subroutines called: None
Purpose: BLIST returns a list of numbers giving the bit posi- | Commoen data referenced: None
tions of the “ones” in a binary word. Called by: COLPNT, DUMPIT, ROWPNT
it:l‘.'glu;i sefuence: CALL BLIST{LIST,NUMIL,ICODE)} Error checking and reporting : None
rgurtents : . . .
LIST—Array of integers giving the bit positions in ICODE Prog ram log s ICODE is moved to IDI_JM_' IDUM. 15 sue-
which ave “ones,” counting right to left. cessively divided by 2, and the least significant bit is ac-
NUML—The number of items in LIST. cessed by the MOD function. If the least significant bit is
ICODE—The binary word to be examined by BLIST. “one,” the position counter is added to LIST.
GRASP SQOURCE PROGRAM
SUBROUTINE BLIST(LIST«NUML,ICQODE) 0000207
INTEGER LIST(1} 0000208
NUML =0 0000209
IDUM=ICODE ‘ 0000210
DO 10 I=1,25 gooo2l11
IF {IDUML.EQ.O) GO TQ 20 0060212
iF {MDD(IDUMoZ).EQ-Ol GO TO 10 ) ) 0000213
NUML=NUML +1 0000214
LIST{NUMLI}=I 0000215
10 IDUM=IDUM/2 0000215
20 RETURN 0000217

END 0000218
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SUBROUTINE NAME: COLPNT

Pyrpose: COLPNT outputs the values of as many as 20 se-
lected items or expressions. Output ig colummar and is di-
récted to the terminal or to a disk data set.
Calling sequence; CALL COLPNT (&n,NPAGE)
Arguments:
n—>Statement (in ealling routine) to which a branch is
made if the nonstandard return is taken from VLIST
(KEEYBRD senses EQF).

NPAGE—Number of lines between pauses per page of
terminal ocutput.

Subroutines called: KEYBRD, OFILE, VLIST, ACCESS
GETPUT, PAUSE, EVAL, UNCODE BINTYP, BLIST,
PACK

Common data referenced:

POLISH, ICODE, LPS in/EXPRNS/
ITYPE in blank common

GRASP SODURCE

SUBROUT INE COLPNT(*,NPAGE)
COMMON NAMES,ITYPE,IPTS,IDIM
COMMON /EXPRNS/ POLISH,ICODE,LPS

DIMENSION ITYPE{(500),BITEM(15,25),

IREC{500), NAMES(500), TANK(25), LABEL(25), LIST(25), POLISH( 0000223
215+8), ICODE{15+8), LPS(8), IQUAL{G) 6000c224
DOUBLE PRECISION DBLNK,AREA.LINE(ZOl'NAMES'LABEL VNAMES(ZO). 0000225
1 FMT(3),FMTS(8) 06000226
INTEGER BLANK,TANK,YES 0000227
LOGICAL BLNK,TTY 0c00228
EQUIVALENCE (REC!IREC)!(IVAL!VAL’!(TANK!LIST’O{BLANKVIOUAL’ 0000229
DATA FMT,FMTS/*( ! ety AL 1'FB.6 T,'FE.5 9, 0000230
1 *FBe4 ','FB.3 ",'FB8.2 ,'F8.1 "'FB.O "'lPEB.l'/. 0000231
2 DBLNK,YES,IQUAL/® Yatysr, 2 G S THY ,TLY N, T/ : 0000232,
TYPE 100 ’ 000606233
CALL KEYBRDI£290,I,1} 0000234
TTY=1.NE.YES 0000235
IF{TYY) GO TD 115 0000236
NPAGE=10000000 0000237
TYPE 105 0000238
CALL KEYBRD(&290,ITEMS,5) 0000239
I=BLANK 0000240
CALL PACK{ITEMS,1,5,5) 0000241
CALL OFILE{24,41) 0000242
115 - KOUNT=0 0000243
CALL VLIST{E290,YNAMES, ITEMS,NUM) 0000244
IF [NUM.,EQ.0) GO TD 280 0000245
IF(TTY) TYPE 300, (VNAMES{I),I=1,NUM) 0000246
CALL ACCESS (II,IVAL,TANKyLK,1) 0000247
120 CALL GETPUT(&270,IREC,1) 0000248
KOUNT=KOUNT+1 0000249
IF {KOUNT.LE.NPAGE} GO TO 130 0000250
KOUNT=0 0000251
CALL PAUSE(&270) 0000252

TYPE 300, (VNAMES(I},I=1,NUM)

Called by: LIST

E'rror checking and reporting : None

Program logic:

1. The user is asked if he would like the output to go to disk.
 His reply is returned by KEYBRD. ¥f affirmative a logical
flag is set, and he is prompted for a data-set name. This
name is then associated with unit 24 via a call to OFILE,

2. A call to VLIST returns the item names (or expression
pointers) that are selected.

3. A call to ACCESS is made fo initialize the lookup of
character dictionary values. ‘

4, Each record of the selected file is then obtained via GET-
PUT, and a line (or record) of output is constructed. For
numerie data, a format iz constructed to maximize the num-
ber of significant digits displayed, and the constructed line
is printed.

PROGRAM

gooo219
0000220
0000221
ITEMS{20),IREC(500),IPTS(5C0), 0000222

0000253
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130 DO 26GC JJ=1,NUM 0000254
AREA=DBLNK 0000255
II=ITEMS(JJ) 0000256
IF (I1.GT.G) 50 TO 140 0000257
[I=-11 ) 0000258
VAL =EVAL(IREC, ICODE(1,11),POLISH(1411),LPS{ILI),BLNK) 0000259
IF(BLNK) GO TO 26C 6000260
GO TO 160 000261
140 IVAL=IREC{II) 0000262
IF (IVAL.EQ.BLANK) GO TO 26C 0000263
KIND=ITYPE{II) 0000264
GO TO (150+160,210,2504205}, KIND 0000265
150 ENCODE{8,320,AREA) IVAL 0000266
GO T0 260 0000267
160 IF (VAL.EQ.GC.) GO TO 180 0000268
. A=ALOGLQ{ABS{VALN) . 0000269
[F (A.GE.5.1) GO TQ 190 - 0000270
IF (AJLE.—4.) GO TO 190 0000271
IF {A.LE.C.} GO 7O 170C : 0000272
LK=IFIX{A)+2 0000273
GO TO 200 0000274
170 LK=1 ’ ‘ 0000275
G0 1O 200 poop276
180 LK=2 0000277
GO 70 200 0000278
190 LK=8 co00279
200 FMT{2I1=FMTS(LK]} 0000280
IF{KIND-NE.5) IQ=1 ) 0000281
ENCODE{9,FMT,AREA) VAL,IQUALIIQ) 0060282
G0 7O 260 0000283
205 VAL=UNCODEIVAL,IQ) 0000284
GO TO 160 0000285
210 CALL ACCESS{IT,IVAL,TANKsLK,2) 0000286
’ ENCODE(By21 55 AREA) (TANK({I)4I=1,1LK} 0000287
GO TQO 260 0000288
250 CALL BINTYP{II,LABELBITEM,K,M)} 0000289
CALL BLIST{LIST,NUMS,IVAL) 0000290
AREA=LABEL{LIST(1)} 0000291
260 LINE(JJ)=AREA 0000292
IF{TTY) GO TO 65 Do0C293
WRITE(24,310} (LINE(JI)yJI=1,NUM} 0000294
GO TO 120 0000295
65 TYPE 311, (LINELJIY Jd=1,NUM) 0000296
GO TO 120 ' 0000297
270 CONTINUE 0000298
280 IF{ LNOT.TTY} REWIND 24 0000299
RETURN - 0000300
2$0 RETURN 1 : G000301
100 FORMAT{* WOULL YOU LIKE OUTPUT TO BE TO DISK? (Y OR N): %,%) 0000302
1¢5 FORMAT{® ENTER NAME OF DISK DATA SET TO BE CREATED: ¢, $) C000303
215 FORMATIAS,A3) 0Q00304
200 FCORMAT {///1X,8A1L0% 0000305
310 FORMAT (20410) DOD0306
311 FORMAT{LX,BALO0) 00003067

320 FORMAT (18} 0000308

END 0000308
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FUNCTION NAME: COMP
Pyrpose: COMP evaluates a relational expression. The rela-
tional operators may be (in FORTRAN notation) EQ, LT,

GT, LE, GE, NE, or BE (denoting between). The evalua-

tion is performed on integer, real, or binary— (that is, bit)

type data.
Calliig sequence: IIT = COMP(IVAR,IVAL,VAR,VAL,

ICODE,ISWTCH), where HIT is of type LOGICAL.

Arguments:

IVAR, IVAL—Integer-type arguments to be compared if
ISWTCH is 1.

VAR, VAL—Real-type arguments to be compared if
ISWTCH is 2.

ICODE—Encoding of comparison to be made. Assumes
values 1 through 7, respectively, indicating the relations
EQ, LT, GT, LE, GE, NE, BE,

ISWTCH—Indicates the type of argumentsz for the com-
parison (integer, real, or binary).

Subroutines called: None

Common data referenced: IVALS in /BTWN/

Called by: RETRVE

Evror checking and reporting: If ISWTCH is 3 (that is,
binary-type arguments), ICODE is tested for 1 or 6 (EQ
or NE). If the test fails, a message is typed and COMP
returns FALSE as a value.

Program logie: .

1. The logical variable NONBLK is set to indicate nonblank
operands.

2. If ISWTCH is less than 3, the two operands are compared
according to ICODE. If ICODE is 7 (indicating the between
operator), the operands are obtained from IVALS in
/BTWN/ by use of IVAL as a pointer to the appropriate set.

8. If ISWTCH is 3, a bit (binary) comparison is made by
examining the IVALth bit in IVAR.

GRASP SOURCE PROGRAHM

LOGICAL FUNCTION COMP{IVAR, IVAL,VAR,VAL,ICODE, ISWTCH) 0000310
COMMON /BTWN/ IVALS,NBE 0000311
DIMENSION IVALS(2,10), VALS(2,10) 0000312
LOGICAL COMPAR, NONBLK | 0000313
EQUIVALENCE (IVALS(141)sVALS{1,1)), (I,VI}, (BLANK,IBLNK) 0000314
DATA BLANK/® t/ 0000315
NONBLK=IVAR.NE. IBLNK.AND. IVAL .NE. [ BLNK 0000316
IF(ISWTCH-2) 5,85,165 2320317

5 G0 TO (10,20,30,40,50,6C,70), ICODE 0000318
10 COMPAR=IVAR.EQ.IVAL 0000319
GO TO 160 , 0000320

20 COMPAR=IVAR.LT.IVAL .AND .NONBLK 0000321
GO TO 160 0000322

30 COMPAR=IVAR.GT.IVAL.AND .NONBLK 0000323
GO TO 160 0000324

40 COMPAR=IVAR.LE.IVAL.AND.NONBLK 0000325
GO TO 160 0000326

50 COMPAR=IVAR.GE. IVAL +AND .NONBLK 0000327
GO Ta 160 0000328

6G COMPAR=IVAR JNE.IVAL 0000329
GO TO 160 0000330

70 COMPAR=IVAR.GE.IVALS(LIVAL)4AND.IVAR, LE4IVALS (2, IVAL } sAND.NONBLK 0000331
GO TO 160 0000332

85 NONBLK=VAR, NE«BLANK.AND.VAL .NE. BL ANK 0000333
GC T3 (90,1005,110,120,130,14G,150) , ICODE 2300334

90 COMPAR=VAR.EQ.VAL 0000335
60 TO 160 0000336

100 COMPAR=VARLLT.VAL. AND.NONBLK 0000337
GO TO 160 0000338

110 COMPAR=VAR.GT.VAL.AND, NONBLK 0000339
GO TO 160 0000340

120 COMPAR=VARLLE.VAL . AND.NCNBLK 0000341
GO TO 160 0000342

130 COMPAR=VAR.GE.VAL JAND.NONBLK 0000343
G0 TO 160 0000344

140 COMPAR=VAR.NE.VAL 0000345
GO T0 160 0000346
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150 VI=vAL 0000347
COMPAR=VARLGE VALS{ 1, ) sANDJVARJLELVALS(2,41).AND.NONBLK C00D348
160 COMP=CCMPAR 0000349
GO TO 180 0000350
165 IF{NONBLK) GO T 170 Cogo3s1
IF{ICODE.EQ.L) GO TO 1€ 0000352
IF(ICODE.EQ.6) GU TO 60 0000353
TYPE 200 0000354
COMP=,FALSE. 0000355
GO TO 180 0000356
170 IDIGIT=IVAR/2%*[IVAL-1) GO00357
IF (ICODE.NE.1) GO TO 150 0000358
COMP=MOD(IDIGIT,2).EQ, 1 0000359
GO TO 180 0000360
190 IF (ICODE.NE.&6) TYPE 200 00060361
COMP=MOD(IDIGIT,2).NE.1 0000362
180  RETURN 0000363

200 FORMAT (52H RELATION MUST BE .EQ./.NE. FOR BINARY TYPE VARIABLE) 0000364
END 0000365
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SUBROUTINE NAME: CONDS Called by: DRIVER

Purpose: CONDS types out the last set of conditions and logie Error checking and reporting: None
entered. Progvam logic:
Culling sequence: CALL CONDS (NCONDS,LPS) 1. If any conditions have been entered (that is, NCOND >0),
Arguments: b 4 out.
NCONDS—The number of conditions currently entered. they are typed ou i . o
LPS—The length of the current logical expression. .| 2 1f a logic expression has been entered (that is, LPS >0), it
Common daia referenced: EXPR, LOGIC in /INPUT/ is typed out.

GRASYP SODURCE PROGRAM

SUBROUT INE CONDS (NCOND4LPS ) 0000366

COMMON /INPUT/ EXPR,LOGIC 0000367
DIMENSION LABELS(26) 0000368
DOUBLE PRECISION EXPR(4,26),L0GIC(8) 0000369
DATA LABELS/TAY 1B 111 o tDT VET, YR 1,061, *HY , 410 0 0 ke A%, 10, tNOODO3S 70
ll,lGI’IPC’IQI’IRI,.SI’ITI'IUI'IV"IWC’lxl'lYl’lZl/ 00003?1
TYPE 40 0000372

IF (NCOND.EQ.0) GO TO 20 0000373

00 10 J4=1,NCOND 0000374

10 TYPE 50, LABELS{J),(EXPR(L,J),I=1,4} ‘ | 0000375
GO T0 30 : 0000376

26 TYPE 60 0000377
30 IF (LPS.NE, Q) TYPE 70, LOGIC 0000378
RETURN 0000379

40 FORMAT (//) 00003 80
50 FORMAT (4X,Al,'. *,4A10) 0000381
60 FORMAT (' NO CONDITIONS HAVE BEEN ENTERED YET.?) 0000382
70 FORMAT (' LOGIC STATEMENT 15: *,8A410) 0000383

END 0000384
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SUBROUTINE NAME: CONDTN

Purpose: This subroutine is used to control the entry of
“conditions” (see RELEXP). Conditicns are entered via
KEYBRD, decoded via RELEXP, and saved (in char-
acter form) in the common area named INPUT,
Calling sequence: GALL CONDTN (&n,VARS,CODES,VALS,
NCOND)
Arguments:
n—>Siatement number (in caller) to which a branch will
be made on a nonstandard return,

VARS—Array of pointers to items referenced in the set of
entered conditions. ’

CODES—Array of integers giving the individual relational
operators in the entered conditions.

VALS—Array of values associated with the conditions en-
tered.

NCOND—Counter giving the number of conditions entered.

Subroutines called: KEYBRD, RELEXP, PACK

Common data referenced:

GRASP? SO URCE

NBE in /BTWN/
EXPR in /INPUT/

Called by : DRIVER

Error checking and reporting: An error flag returned by
RELEXP is tested. If set, a request to retype the condition
is issued,

Program logic:

1. A letter (A-Z) is printed as a prompt.

2. The user response (a condition) is obtained via KEYBRD
and passed to RELEXP.

3. If no errors have been detected by RELEXP, the user re-
sponse is packed into AREA and then moved (first 40 char-
acters) into the INPUT commeon block.

4. Steps 1-3 are repeated and inerementally counted wuntil
an all-blank response iz entered. When this oceurs, execu-
tion resumes at statement 40, which sets the number of
conditions entered. Control returns o the caller.

5. The nonstandard return is taken if an BOF is sensed from
the terminal.

PROGRAM

SUBROUTINE CONDTN(#*,VARS,CODES,VALS,NCOND) 0000385
COMMUN /BTWN/ IVALS,NBE 0000386
COMMON /INPUT/ EXPR,LOGIC 0000387
DOUBLE PRECISION EXPR{4,26)4+AREAL{4),LOGICI(B) 0000388

INTEGER IMAGE(80},VARS{1),VALS(1),CODES(1),IVALS{2,10},PROMPT(26) 0000389

LOGICAL ERR

0000390

DATA PROMP Y/ AL " By Ly "D "Bt ' Fa 3t Ga " He ' 1.7,%d.",'K,. *0000391

l.,'L-."Mu"'N-'!'D-'I'po".Qo'lel

P S Tt UL,V L Y, TX. Y, 0000392

2'Y ', 2,/ 0000393
NBE=0 0000394
J=1 0000395

10 TYPE 50, PROMPT (4) 0000396
CALL KEYBRD(£45,IMAGE,80) 0000397
CALL RELEXP{&40, IMAGE,VARS{J},CODES{J),VALS{J},ERR) 0000398
Ir {ERR} GO TO 30 0000399
CALL PACK({TIMAGE yAREA,40,440) ¢o00400
DO 20 I=1,4 0000401

20 EXPR{I,J)=AREALI} 0000402
J=d+1 0000403
GO 10 10 0000404

30 TYPE &0 0000405
GC To 10 0000406

40 NCOND=J-1 0000407
RETURN 0000408

45 RETURN 1 0000409

5C FORMAT (1LXsA3,+%) 0000410

6C FORMAT (* RE-TYPE CONDITION"') 0000411

END

0000412
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SUBROUTINE NAME: DECOMP

Puypogse: DECOMP extracts a list of item names and a cor-
responding list of item numbers from an unpacked character
string.

Callng sequence: CALL DECOMP(&1L,&m IMAGE NLIST,
LIST,N)
Arguments:

l—Statement (in caller) which will be branched to if an
invalid item name is detected.
m—=Statement (in caller) which will be branched to if the
input string contains no item names,
IMAGE—Unpacked input-character string.
NEIST—List of item names {offset by one from LIST).
LIST—A function name followed by a list of item numbers,
N—Total number of items in LIST.
Subroutines culled: BFIND, PACK
Common data referenced: NAMES, IPTS, IDIM in blank
eonmon
Called by: FTNC
Error checking and reporting: BFIND takes the nonsiandard
return if a name is not found. This causes an error message
to be typed and a new input to be requested. If a comma

GR ASTP SOURCLE

SUBROUT INE DECOMP{ #*,%, IMAGE {NLIST,LIST,N)
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is detected before the list of item names begins, a message
is typed and new input is requested.

Program logic: The input-string IMAGE is scanned, a char-
acter at a time, via a transition matrix. The list of names
is ereated and the list of item numbers is obtained via calls
to BFIND. The following transition matrix is used:

IMAT (4, 3)
blank comma nonblank purpose
1 £(0) /1 error £(1)/2  start function name
2 1£(2)/8 error £(0) /2 find end of function name
3 £(0)/3 £(0)/3 £(3)/4  start jtem name
4 £(2) /3 £(2)/8 £(0)/4 find end of item name

where the £(i) are:
£(0)-~No operation.
f{1)—Mark first character.
£(2)—DMark last character, Pack and find index of item
name (thatis, find item number).
f£(3)—Inerement list item counter and mark first char-
acter of new list item.
The entire input stream is seanned, and control is returned
to caller, Refer to program logic section of LOGEXP for a
more complete diseussion of transition-matrix parsing.

PROGRAM

0000413
COMMON NAMES, ITYPE, IPTS, IDIM 0000414
DIMENSION [ITYPE(500), IMAGE{ 1), LIST{(1}, IPTS(500)y IMAT(4,3) 0000415
DOUBLE PRECISIOGN NAMES{50C) ,NAME,DBLNK NLIST(5} 0000416
EQUIVALENCE (INAME,NAME) 0000417
DATA DBLNK,IBLNK,ICOMMA/? 1,y 0000418
DATA IMAT/1423,3423,2%40,3,23,124243%,4/ 0000419
N=1 0000420
IROW=1 0000421
DO 90 1=1,80 00G0422
IF (IMAGE(I)}.EQ.ICOMMA} GO TO 10 0000423
IF (IMAGE(I}.NE.IBLNK} GO TO 20 0000424
IVAL=IMAT (IROW, 1) 0000425
GO TQ 30 0000426

16 IVAL= IMATIIROW,2) 0000427
GO TO 30 0000428

20 IVAL=IMAT(IROW,3} 0000429

30 IROW=MOD{IVAL,10} 000430
JOB=TVAL/10+] 0000431
GD TD (90,50,70,40,120}, JOB 00DD432

40 N=N+1 0000433

50 IC=1I 0000434
GO TO 90 0000435

70 LC=1-1 0000436
NAME=DBLNK 0000437
CALL PACK({IMAGE(IC),NAME,LC—IC+1,8) 0000438
IF (N.GT.11 GO TO 80 0C00439
LIST{1)=INAME 0000440
GO TO 90 0000441

80 CALL BFIND(E100,NAME,LIST(N);NAMES,IPTS,IDIM) 0C00442

NLIST(N=-1}=NAME

0000443
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20

160
i1¢
120

140
150

CONTINUE
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If (NJEQ.l} RETURN 2

RETURN

TYPE 140,
RETURN 1
TYPE 150,
GO TO 110

FORMAT {1X,A8,'I5 AN INVALID NAME.

FORMAT (*
END

NAME

I MAGE(I)

PUNCTUATION ERROR CAUSED BY

"Al,.-

RE-~ENTER LINE.")

RE-ENTER LINE.?)

0000444
0000445
0000446
0000447
0000448
CO00449
0000450
0000451
0000452
0000453
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SUBROUTINE NAME: DEFINE

Purpose: DEFINE is used to define the structure and name
of a direct-access disk-data set having fixed-length records.
Individual records may then be directly accessed by specify-
ing the record number.

Calling sequence: CALL DEFINE (U,5,V,F,PILPR)

Arguments:

U—The FORTRAN unit number expressed as an integer.

S—The size of the records within the file, expressed as an
integer. For formatted records, S gives the number of
characters per record. For unformatted records, S gives
the number of words per record.

V—The associated integer variable, The record number
which would be accessed next if I/0 were to continue
sequentially is veturned as an integer in the associated
variable after each random read or write.

SYNPOSIS PROGRAM (GRASP) 31

F—The name of the file whieh will be accessed when an If
O statement references U (the above unit number).
PJ—The project number in octal of the disk area in which
the file resides.
PG—The programmer number in octal of the disk area in
which the file resides.
Subrout@nes called: None
Common date referenced: None
Called by: FILES
Error checking and reporting : None
Program. logic: This is a DEG 1070, TOPS-10 system resi-
dent routine. It provides the capabilities referred fo in the
Purpose section above. If the GRASP system is to be im-

plemented on some other main frame, a comparable routine
must be written or acquired. No listing is shown here.
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SUBROUTINE NAME: DEFLST

Purpose: DEFLST outputs the category names to the user and
allows him to indicate which categories are of interest.
Calling sequence: CALL DEFLST {&m,&n,CAT,NUMC,MC,

LIST)
Arguments:
m—~Statement (in calling routine) that will be branched to
if no category numbers are given when asked for.
n—Statement {in calling routine) that will be branched to
if an EOTF is sensed in KEYBRD,
CAT—Containg the category names as read from unit 20
(the “definitions file”).
NUMG—Number of categories selected by the user.
MC—Maximum length in words of a eategory name.
LIST—The category numbers selected.
Subroutines called: IFILE, KEYBRD, LENGTH, RLIST
Common date referenced: FNAMES, WHICH in /FILNAM/
Called by : NAME, DUMPIT

GRASP SOFTWARE SPECIFICATIONS

Error checking and reporting: All user response is checked
for validity. If errors are detected, the response is requested
again,

Program logic:

1. A call to IFILE associates the “definitions” file name with
FORTRAN unit 20, and the category names are read from
this file,

2. The user is asked if he ds interested in all categories. His
response is checked against “Y” or “N.” If invalid, an
error message is typed, and he is asked to respond again.

3. If the user’s response was “Y,” LIST is set to all the
category numbers and control is returned to the calling
routine.

4. If the response was “N,” the user is asked to enter a list
of category numbers of interest.

5. His response, contained in IMAGE, is passed to RLIST to
generate the values of LIST.

GR ASP S0OURCE PROGRAM
SUBROGUTINE OEFLST(*,*,CAT,NUMC,MC,LIST} 0000454
COMMON /FILNAM/ FNAMES,WHICH,PAD C000455
INTEGER CAT{841 ),LIST(1),4IMAGE(30),FNAMES(21},WHICH,PADI(4) 0000456
DATA IYES,NO/'Y*y'NT/ 0000457
CALL IFILE{20,FNAMES{B+WHICH}] 0000458
READ (20) NCAT MC,{{CAT{I,J)+I=1,MC),J=1,NCAT) 0000459
25 TYPE 30 0000460
CALL KEYBRDIELOG,I41) 0000461
IF{I.EQ.IYES) GO Y0 40 0000462
IF(I.EQ.NO} GD TD 5 0000463
TYPE 35 0000464
G0 TO 25 0000465
40 NUMC=NCAT 0000466
DO 45 I=1,NUMC c00046T
45 LISTiT3=1 0000468
GO TO 85 0000469
5 TYPE 1L1l0 0000470
DO 10 J=1,NCAT 0000471
CALL LENGTH(CAT(1,J},MC,MCL) 0000472
10 TYPE 120y J+{CAT{I,J},1=1,MCL} 0000473
TYPE 130 0300474
20 CALL KEYBRD{E10OQ, IMAGE,30) 0060475
CALL RLIST(E20,IMAGE,LIST,NUMC,NCAT) 0000476
IF {NUMC.EQ.0) GO TG 9C cooo4TT
85 RETURN Q000478
90 RETURN 1 0000479
160 RETURN 2 0000480
30 FORMAT({* SHALL ALL CATEGORIES BE CONSIDERED? (YES OR NOJ: ',%) 0000481
35 FORMATL{' YOUR REPLY WAS NOT UNDERSTOCD.') 0000482
Li0 FORMAT (' EACH RECORD HAS BEEN DIVIDED INTO THE FOLLOWING ', !*GENEROOC0483
1AL CATEGORTES:*"/8X,*CAT. # CAT. NAMEV/BX4im————— —=————wu- ") 0000484
120 FORMAT (10X,12y4X,9A5) 0000485
130 FORMAT (' ENTER A LIST OF ASCENDING NUMBERS MATCHING ', 'YOUR CATEGOCOO0486
10RIES OF INTEREST'/' (IE. 1,3,5 0OR 2-5}*%) 0000487

END

0000488
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SUBROUTINE NAME: DUMPIT

Purpose: DUMPIT outputs to the terminal those values for
all items present in a set of user-selected categories. The
values are obtained from a user-gelected file.

Calling sequence: CALL DUMPIT

Arguments: None

Subroutines called: OPREP, DEFLST, FINDGP, ACCESS,
GETPUT, PAUSE, LENGTH, UNCODE, BINTYP,
BLIST

Comanon date referenced.:

NFILE in /IQUNIT/
NAMES, ITYPE in blank common

Called by: DRIVER

Error cheeking and reporting : None

Program logic: )

1. Page size (NPAGE), input file name, and file unit are
set up by a call to OPREP.

2. A cell to DEFLST is made to determine categories to be
dumped.

3. Calls to FINDGP are made to determine pointers (KLIST)
for those items in the selected categories. As DEFLST and
FINDGP used FORTRAN unit 20, the “definitions” file
for the current data base, the unit is rewound.

GRASP SOURCE

SUBROUTINE DUMPIT
COMMON NAMES, ITYPE,IPTS,IPAD
COMMON /ICOUNIT/ NFILE,IOF

DIMENSION ITYPE{(500},

1 REC{500)y TANK{251),

LOGICAL PNTHDG, NEWCAT.HIT

EQUIVALENCE (REC,IREC) ) (IVAL,VAL) 4 (TANK,LIST},(IBLNK, IQUAL}
DATA IQUAL/® T tG Yy THE Ly INY LT

KOUNT =0
CALL OPREP(&200,8205,NPAGE}

CALL DEFLST(&200,82005CAT,NUMC 4MC KLIST)

NTOT=0
B0 20 K=1,NUMC

CALL FINDGP{&200,KLISTIK) +I+J¢NG,IREC)

READ (20}
DO 10 I=1,NGC
NTOT=NTOT +1

10 SELECTI{NTOT)=2%IREC{ I}

SELECTINTOT-NG+1 J=SELECTINTOT-NG+1)+1

20 CONTINUE
REWIND 20
CALL ACCESSE{II, IVALTANKyJs1)
40 CALL GETPUT(&20Q,+IREC,+1)
HIT=, FALSE.
KNT=0
DO 190 JJ=1,NTOT
II=SELECT({JJ)/2
NEWCAT=SELECT(JJ}«eNEL2*I1
IF (NEWCAT} KNT=KNT+1
PNTHDG=PNTHDG.OR.NEWCAT

BITEM{154+25),
LABEL{ 25),
DOUBLE PRECISION LABEL,NAMESI, NAMES(500)

INTEGER TANK,CAT(8,17) 4KLIST(17}4SELECT{500)+IPTS(500])

4. A call to ACCESS is made to initialize character dictionary
lopkups.

5. Each record in the input file is obtained by GETPUT, the
selected ifems are fested for nonblank characters, and their
value is output. -

6. The output algorithm is basically as follows:

(a) Determine item type and switch to appropriate code
section via a computed GOTO.

(b) If type is integer, print vnder an I format.

(e) If type is real, print under a G format.

(d) If type is charaeter, obtain string value by a call to
ACCESS and print under an A format.

(e) If type is multiple choice, obtain possible values by =
call to BINTYP, and select the actual subset via a
call to BLIST. Print this subset under an A format.

(f) If type is qualified real, obtain value and qualifier via
a call fo UNCODE. Print under a G and A formad.

(g} After each line is printed, inecrement and test KOUNT
against page size. If KOUNT is greater than page
size, call PAUSE for a programmed pause and re-
initialize KOUNT to zero.

(h) After each record has been processed, print a lne of
asterisks as a vecord separator.

P ROGRAM

0000489
0000490
0000491
0000492
0000493
0000494
0000495
0000496
0000497
0000498
0000499
0060500
0000501
0000502
0000503
0000504
0060505
0000506
0000507
0000508
0000509
0000510
0000511
0000512
0000513
0000514
0000515
0000516
0000517
0000518
0000519
0000520

IREC(500),
LIST(25)

IQUAL(5),
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240
250
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NAMES I=NAMES{II}
IVAL=IREC(II)
IF (IVALL.EQ.IBLNK) GO TO 190
HIT=L,TRUE.
KQUNT=KOUNT +1
IF {KOUNTLLE.NPAGE)Y GO TO 50
KOUNT=0
CALL PAUSE{£2001
KIND=ITYPE{II}
IF(.NOT.PNTHDG) GO TO S5
KL=KLIST{KNT}
CALL LENGTH(CAT(1.,KL} MC,y,MCL)
TYPE 210 (CAT({TU4KL)s I=1,MCL}
PNTHDG=, FAL SE.

GO TO (60, T70+80417Cy16C)KIND
TYPE 230, NAMESI,IVAL
GO TO 190
TYPE 240, NAMESI,VAL
G0 TO 190
CALL ACCESS(IIsIVAL,TANKydy2}
TYPE 250, NAMESI,{TANK{I),I=1,J}
GO 70 190 :
VAL=UNCODE{VAL,10Q}
TYPE 24D +NAMESI,VAL, IQUAL{IQ)
GO 70 190
CALL BINTYP{II,LABEL+BITEM,K,M)
KOUNT=KOUNT +1
TYPE 250, NAMESI
CALL BLIST{LIST,NUMS,IVAL)

DO 186G

I=1, NUMS

J=LIST{I)

TYPE 260, LABEL{J},{BITEM(L,J}sL=1+K)
CONTINUE

IF (HIT) TYPE 220

GO TO 40

REWIND
REWIND

NFILE
20

RETURN

FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
END

{* CATEGORY: ',8A5}

{ 1Xy 3( BH AN kF kA KA ) )
(2XsA841X, 19}
(Z2X:A84,1X,1PG12.5,A1)
(2Xs AB, LX,12A5/11X,12A5}
{5X4AB,315A4)

obcpDs521

0000522

0000523
00CD524
0600525
0000526
0000521

0000528
0000529
0000530
0060531
0000532
0000533
0000534
0000535
0000536
o00G537
0000538
0000539
0000540
0000541

0000542

0000543
0000544
0000545
6000546
0000547
0000548
0060549
0000550
00066551
go00552
0600553
0000554
0000555
0000556
co00557
0000558
Q000559
¢0G0560
0000561
0000562
0000563
0000564
2000565
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FUNCTION NAME: EVAL

Purpose: By using a particular set of values as operands,
EVAL evaluates a previously parsed Reverse-Polish-form
arithmetic expression.

Calling sequence: VAL=EVAL(VALUES,TYPE,POLISH,
LBLNK})

Arguments:

VALUES—Set of operand values.

TYPE, POLISH—Arrays containing the encoded Reverse-
Polisk form of the expression to be evaluated. The encod-
ing is as follows: Let ITY be the I’th element of TYPE.
If ITY=0, the I'th element of POLISH is a numeric
constant. If ITY>0, ITY is an index to the array
VALUES. If ITY<0, ITY corresponds to an arithmetic
operator or function,

I—Gives the length of the arrays TYPE and POLISH.

BLNE~—Logical variable set to TRUE if any operand with
a blank value is sensed.

Subroutines ealled: UNCODE

Common data referenced: ITYPE in blank common

GRASP SOURCE

FUNCTEON EVAL(VALUES ,TYPE,POLISH,I
COMMON NAMES,ITYPE,IPTS,IPAD

Called by: COLPNT, ROWPNT
Error checking and reporting :

1. Division by zero attempted.
2. Log of a nonpositive value attempted.

3. Square root of a negative value attempted.

Program logic: A push-down stack technigue is used to evalu-
ate the Reverse-Polish string contained in TYPE and POL-
ISH. TYPE is scanned, an eclement at a time, pushing
operand values down on the stack until an operator is
sensed, Either the top or topmost two stack elements are
then used as operands resulting in a new topmost-stack
element which is the resulting value of the operator. Unary
operators/functions (absolute value, ABS; square root,
SQRT; logarithm, LOG; square, SQR; ten exponent, TEN:
minus, —) operate on the top stack element. Binary opera-
tors (4, —, *, /) operate on the topmost-two stack elements.
After all elements of TYFPE have been processed, the stack
should have one value in it. This wvalue, the result, is re-
turned. If a blank operand value is detected, the flag BLNK
is turned on and zero is returned.

PROGRAM

s BLNK } 6000566
0000567

DIMENSTON NAMES{500), VALUES{1), PODLISH(1), STACK(41)y TYPELLl), ITOOCOS6R

LYPE(500) +IPTS(500)
DOUBLE PRECISION NAMES
INTEGER TOP,TYPE,VALUELS
LOGICAL BLNK
EQUIVALENCE {VAL,IVAL)
DATA IBLNK/T v/
BLNK=,FALSE.
TOP=0
DO 190 J=1,I
INDEX=TYPE(J)
IF (INDEX} 40,30,10
10 TOP=TOP+1
IVAL=VALUES { INDEX)
IF (IVAL.EQ.IBLNK) GO TQO 195
IF (ITYPE{INDEX).EQ.2}) GO TO 15
IFCITYPE({ INDEX).NE.S) GO TO 20
VAL=UNCODE(VAL,I1Q)
15 STACK{ TOP)=VAL
GO TO 190
20 STACK{TOP)=IVAL
GO T3 190
30 TOP=TOP+1
STACKI(TOPI=POLISH(J}
G0 TO 190
40 IF (INDEX.GE.—4) GO TO 130
INDEX=INDEX+1]
GO 70 (50+6C,80+100,11G,120), INDE
50 STACK{TOP)I=ABS(STACK{TOP)]
GO TO 190

0000569
00G0570
00060571
0000572
0000573
0000574
Q000575
0C00576
Qo00577
opoo578
0000579
0000580
0000581
0000582
0000583
0D0OS584
0000585
0000586
0000587
0000588
00oo589
0006059C
0000591
0000592
00G0593
0000594
X 0oD0595
0000596
0000597
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140

150

160
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180
19¢C

195
200
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220
230
240
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TV=STACK(TOP)

IF {TV.GE.O.} GO TO 70
TYPE 230

GO TO 200
STACK(TOP)}=SQRT(TV)

G0 70 190

TV=STACK(TOP}

IF {TV.GT.0.) GO TQ 90
TYPE 220

GO TO 2G0
STACK{TOP}=ALOG1O0{TV)

GO 70 190
STACK(TOP)I=STACK{TOP)*%2
GO 70 190

STACK(TOP }=10.**5TACK{TOP)

GO TO 190

STACK(TOP)=—STACKI(TOP)
G0 TO 190

INDEX=INDEX +5
VTI=STACK{TOP)

TOP=70P-1

GO TDO (150+140,180,170t+ INDEX
STACK{TOP}=STACK(TOP)*VT
GO TO 190 :

I+ (VT.NE.O.O0) GO TO 160
TYPE 240

GO TO 200
STACK{TOP)=STACK{TOP)/VT
GO 70O 130

STACKI{TOP )=STACKITOPI+VT
60 To 190 ’
STACKITOP}=STACK(TOPI-VT
CONTEINUE

IF (TOP .NE«. 1)} GO TO 200
EVAL=STACKI(1)

GO TO 210

BLNK=TRUE.

EVAL=0.0

RETURN

FORMAT {* ATTEMPTED TO TAKE LOG OF A ZERDO DR NEG. VALUE.?)
FORMAT (* ATTEMPTED TO TAKE SQRT OF A NEGATIVE VALUE.?)
FORMAT (* DIVIDE BY ZERQ ATTEMPTED.*")

END

0000598

0000599
0¢00600

0000601

0000602
0000603
0000604
0060605
0o00606
0000607
0000608
0000609

G000610
0000611
0006612
0C00613
0000614
0300615
0000616
0000617
0000618
0000619
00060620
0000621
go00622
0000623
0000624
0000625
0000626
0000627
03005628

0000629
0000630
0000631

0000632
0000633
0000634
0000635
0000636

0000637
0000638
0000639

0000640
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SUBROUTINE NAME: FDRIVE

Purpose: FDRIVE provides for the single-pass computation
of all implemented mathematical or statistical functions, Us-
ing this routine to make all calls to the subroutines cor-
responding to implemented functions simplifies the addition
of new functions.

Culling sequence: CALL FDRIVE (ISWTCH)

Arguments:

ISWTCH—Integer code passed to called subroutines indi-

GRASP SOURCE

SUBRDUTINE FDRIVE{ISWTCH)

COMMDN /FTNCOM/ TAGS+IREC,ARGS ¢NARGS,IFTN,NFTN

DOUBLE PRECISION TAGS(5,5)

INTEGER ARGS (6,5}, NARGS(5), IFTN{5), IREC(5001

DO 30 J=1,NFTN

I=IFTN{J)

GO TO {10,2C+30,30,304301), 1
10 CALL MEAN(J, ISWTCH)

GO TO 30
20 CALL FITLJ, ISWTCH]}
30 CONTINUE

RETURN

END

cating phase 1, 2, or 3. The phases are initialization, body,
and postprocessing.

Subroutines called: MEAN, FIT

Common data referenced: None

Called by: FTNC

Error checking and reporting : None

Program logic: This voutine merely makes calls to the fune-

tions selected by the user via computed GGTO.

PROGRAM

0G00s41
0000642
0000643
0000644
GO0O064S5
C000646
Q0C064T
0000648
0000549
0000650
0000651
0000652
0000653
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SUBROUTINE NAME: FILES

Purpogse: FILES prompts for and accepts a data-base name.
After the name has been provided and verified, the Mask
file of data-base characteristics associated with that name is
read. Some preliminary processing is done on these char-
acteristics,

Calling sequence: CALL FILES (&n)

Argument:
n—>Statement (in caller) to which a branch is made if the

nonstandard return from XEYBRD is taken (namely, an
EOF is sensed).

Subroutines ealled: XEYBRD, IFILE, BINIT, DEFINE,
PACK

Common data referenced:

NAMES, ITYPE, IPTS, IDIM in blank common.
MASTER, MASK, DFILE, BFILE, NUMF, NUMI, IDIMS
in /FILNAM/.
I, IDPTin /DACOMM/.
Called by: DRIVER

Error checking and veporting: The data-base name entered by
the user iz compared with the list (MASTER) of those
available. If the data-base name is not recognized, an error
message is typed.

Program Logic:

1. A data-base name is prompted for and accepted via KEY-
BRD, and is then packed inte FILEID and compared with
the list (MASTER) of available names. If not found, an
error message and the list of available names iy typed fol-
lowed by a prompt for another name.

2. Once the data base has been established, its corresponding
Mask file is read to fill the blank common area.

3." The item names from MASK are sorted via a call to
BINIT and the array of pointers (IPTS) to the sorted
NAMES is returned from BINIT.

4. NAMES is restored to its unsorted form and DEFINE
is called to associate the name of the direct-access character
dictionary with unit 21. IFILE is then called to associate
the name of the multiple-choice file with unit 22,

GRASP SOURCE PROGRAM
SURROUTINE FILES{*) 00060654
COMMDN NAMES,ITYPE,IPTS,IDIM 0000655
COMMON /FILNAMS MASTER yMASK ¢DEFTNDFILE,BFILE s NUMF ,NUMI 4IDIMS 0000656
COMMON /DACOCMM/ 1,10PT 0000657
DIMENSION ITYPE(500), IPTS(500}, IDPT{5C0), IDIMS(4) 0000658
DOUBLE PRECISION NAMES (566G}, VNAMES(500] 0000659
INTEGER MASTER(4&) 4MASK(4),DEFTN{4) DFTILE(4),BFILE{4),FILEID 0000660
DATA 12G,121,122/20,21,22/ 0000661
I TYPE 11 0000662
CALL KEYBRD(6999,ITYPE,5) 0000663
CALL PACK({ITYPE,FILEID,5,5) 0000664
DO 3 J=1,NUMF 0000665
IF{MASTER(JI.EQ.FLLEID} GO TO 5 CO00666
3 CONTINUE 0000667
TYPE 4, FILEID, {MASTERI1)yI=1yHNUMF) 0000668
60 TO 1 000669
5 NUMI=J 000067C
CALL IFILE(I20,MASK{NUMI)) Co00671
IDIM=IDIMS(NUMI) 0000672
READ(I120) (IYYPE(I)},I=1,IDIM)},{IDPT{I),I=1,IDIM}, 0000673
1 (NAMES(I),I=1,IDIM)} 0000674
REWIND 120 00008675
DO 10 1=1,IDIM 00C06T6
16 VNAMES(I)=NAMESI(TI) 0000677
CALL BINIT{NAMES,IPTS,IDIM) co00678
DO 20 I=1,1DIM 0000679
20 NAMES(I}=VNAMES({T) 0000680
CALL DEFINE(IZ2L427y1+DFILE(NUMI}4"412,"176) 0000681
CALL IFILE{IZ22,BFILE{(NUMI)) 0000682
RETURN goco6e83
999 RETURN 1 . 0000684
4 FORMATI(LX,A6,"NOT AN AVAILABLE DATA BASE NAME. 1, ooco685
1 *USE ONE GOF THE FOLLOWING:"/{1X,A5}) 0000686
11 FORMAT{"*' ENTER DATA BASE NAME: ',$%!} 0000687

END

0000688
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SUBROUTINE NAME: FIND

Purpose: FIND is used to look up a word in a “hash coded”
table and return a code associated with its position. The
“Linear gquotient” technique, as deseribed by Bell and Kaman
(1970), 1s used.
Calling sequence: CALL FIND (&nISYMBL,KODE,CHARS,
CODES,M)
Arguments:
n—=Statement (in caller) to which a branch is taken if
ISYMBL is not in CHARS.

ISYMBL—Word to be locked up.

KODE—Integer from the position in CODES corresponding
to the position of ISYMBL in CHARS.

CHARS—*"Hash coded” table of words to be looked up.

GRASP SDURCE

SUBROUT INE FIND(*, ISYMBL ,KODE yCHARS,CODES +M)

EINTEGER CHARS(1},CODES(1)},FILLER
DATA FILLER/'VOID"/
L=TABS(ISYMBL)
J=L/M
I=L-M%] ;
IF {MOD{J,M).EQ.O) J=1

5C ICHAR=CHARS(I+1}
IF (ICHARLEQ.ISYMBL) GO TO 60
IF (TCHARLEQ.FILLER} RETURN 1
[=MOD(T+J,M)}
GO TO 50

60 KDDE=CODES({I+l})
RETURN
END

CODES—Table corresponding to CHARS giving the original
position of the word to be looked up.
M—Table size (a prime number) for CHARS and CODES.

Subroutines called: None

Common date referenced: None

Called by: LOGEXP, PARSE

Error checking and reporting: If ISYMBL is not in CHARS,
the nonstandard return is taken.

Program logic: An initial loeation I and displacement J is
determined from the internal machine representation of the
word stored in ISYMBL. Initial and successive probes to
CHARS are made until an empty location is probed. If
ISYMBL is not in CHARS, the nonstandard return is taken.
If ISYMBL is found in CHARS, the corresponding element
of CODES is returned in KODE,

PROGRAM

0000689
0000690
0000691
0000692
C000693
0000694
- 0000695
0000696
0000697
0000698
0000699
ooo00TO0D
G000701
0c00702
0000703
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SUBROUTINE NAME: FINDGP

Purpose: FINDGP positions the file associated with FORTRAN
unit 20 to a particular record paid associated with a category.
Data concerning that category ave returned to the caller.

Colling sequence: CALL FINDGP (&n,KNUM,NUM,MAXL,
NG,GROUP)

Arguments:
n—>Statement number (in caller) to which control is passed

if an EOF is sensed on unit 20.
KENUM-—The category number to which the file will be
be positioned.
NUM-—The number of deseriptions in this category.
MAXL—The maximum length (in words) for a description.
NG—Number of items referred to in this category.
GROUP—List of item pointers associated with this category.

SYNPOSIS PROGRAM (GRASP)

Subroutines called: IFILE

Common data referenced: PNAMES, WHICH in/FILNAM/

Called by: NAME, DUMPIT

Eyror checking and reporting: None

Program logie:

1. The mext record on unit 20 is read, giving a category
number KK and values for the last four arguments.

2. KK is tested against KNUM.

(a) If XK<KNUM, record pairs are skipped up to the

one of interest,

{b) If KKE=KNUM, return.

(c) If KK>KNUM, rewind unit 20 and reassociate it with
the correct name via a call to IFILE having
FNAMES and WHICH as arguments. Next, reposi-
tien the file to the number pair of interest.

GRASP SOQURCE PROGRAM
SUBROUTINE FINDGP (%, KNUM, NUM,MAXL ,NG,GROUP) 0000704
COMMON /FILNAM/ FNAMES,WHICH,PAD 0000705
INTEGER GROUP (1}, FNAMES{2L},WHICH, PAD(4) 0000706
DATA NDEF/20/ oooov7o7
30 READ (NDEF,END=90) KK NUM;MAXL NG, (GROUP(I) 1=1,NG) 0000708
IF (KK-KNUM} 40480,70C 0000709
40 J=KNUM-KK-1 0000716
50 READI(NDEF) 0200711
IF (J.LT.1} GO TO 30 Q000712
DO 60 I=1,d a000713
READINDEF) 0000714
60 READ{MDEF) 0000715
G0 TO 30 0Gcoo71s
70 REWIND NDEF 0000717
CALL TFILE{NDEF,FNAMES{B+WHICH)) 0000718
JEKNUM 0000719
60 70 50 0000720
80 RETURN 0000721
90 RETURN 1 0006722
END ¢000723
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SUBROUTINE NAME: FIT

Purpose: FIT is used to provide a least-square linear fit be-
tween two items within a selected file.

Calling sequence: CALL FIT(JISWTCH)

Avguments:
J—Pointer used to retrieve argument values from the com-

mon area /FTNCOM/. :
ISWTCH—Switch indicating whiech of three parts (initial-
ization, body, postprocessing) of the code is to be executed.

Subroutines celled: UNCODE

Comanon data referenced:
ITYPE in blank common
TAGS, IREC, ARGS, NARGS, in /FTNCOM/

Called by: FDRIVE

Error checking and reporting: If two arguments are not given,
an appropriate error message is typed and return iy immedi-
ate, If the computation would yield an infinite slope, that
message is typed.

Program logic: The value of ISWTCH determines which of
three sections of the code is executed. If ISWTCH=1, the
nomber of arguments is checked, and various sums are set

GRAS P SODURCE

SUBROUTINE FIT(J,ISWTCH)
COMMON NAMES,ITYPE,IPTS,IPAD

COMMODN /FTNCOM/ TAGS+IREC JARGS NARGS,IFTN,NFTN -
DOUBLE PRECISION NAMES(5001,TAGS{5+5),SUMX,SUMY, SUMXY,

1 SUMXS,SUMYS,DeFN,VL,v2
INTEGER IPTS{500)

INTEGER ARGS({6+51NARGS({5}, IFTN{5),ITYPE{500), IREC{500)

LOGICAL ERR
EQUIVALENCE (IVALL,VALL}),
DATA IBLNK/Y v/
IFLISWTCH=-2) 244,46

2 ERR=NARGS(J).NE.2
If (ERR} GO TO 20
N=0
SUMX=0.0D0
SUMY=0.0D0
SUMXY=0.0D0
SUMXS=0.0D0
SUMYS=0.0D0
GO TO 30

4 IF (ERR) GO TQ 30
IVALI=IREC{ARGS(2,4))
IF {IVAL1.EQ.IBLNK) GO YO 30
IVALZ2=IREC(ARGS{3,4)i
IF {IVAL2.EQ.IBENK} GO TO 30
Vi=IVALl
VZ2=IVAL2
IF (ITYPE(ARGS{2,J)},EQ.2) VI=VALl
IF (ITYPE(ARGS(3,J}1}.EQ.2) V2=VALZ
IF{ITYPE(ARGS(2+4)).EQ.5)

N=N+1
SUMX=SUMX+V1

(IvaL2,vAL2)

Vi=UNCODE(VALL,1Q)
IF(ITYPE(ARGS(3,4)}).EQ.5) V2=UNCODE{VALZ,IQ)

to zero. If ISWTCH=2, the error flag is tested. If not set,
the appropriate values of the arguments are tested for non-
blank, If nonblank, they are added to the appropriate sums.
If ISWTCH=3, the slope, intercept, and correlation coeffi-
cient are calculated (if possible), using the sums previously
determined. They are then printed out using the appropriate
item names. All summations and least-square determinations
are done using double-precizion arithmetic to minimize the
round-off effects introduced by performing the computation
using only one pass on the data.
Assuming the function FIT X,Y had been issued, the calcu-
lations are performed using the following formula:

D=N-2X*—2X-2X

By\=(N-ZXY—ZX-ZY)}/D

Bo=(Z¥Y —B:-ZX) /N

C=D-B./VD-(N-ZY*—3Y-2Y)

where:
»=Iintercept,

B,=slope,

C=correlation coefficient, and

N=number of nonblank X, Y points.

PR OGRAM

0000724
6000725
epoov26
0000727
coo0T28
0000729
0000730
00R0T31L
0000732
0000733
3000734
0000735
0000736
0000737
0000738
0000739
0000740
0000741
0000742
0000743
0000744
0000745
0000746
0000747
0000748
0000749
c000750
0000751
0000752
0000753
2003754
0000755
0000756
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SUMXS=SUMXS+V1%y] 0000757
SUMXY=SUMXY+V1%xVy2 ) ' 0000758
SUMY=SUMY+V 2 0000759
SUMYS=SUMYS+V2%Vy2 0000760

GO 10 30 cooo7sl

6 1F (ERR} GO TD 30 0000762
FN=N 0000763
D=F N% SUMX S— SUMX* SUMX 0000764

If (D.EQ.C.CDC) GO TO 10 0000765
Bl={FN*SUMXY-SUMX*SUMY /D 0000766
BO={SUMY-B1*SUMX) /FN , _ 0D0O0T7a67
CC={FN*SUMXY—SUMX*SUMY } /DSQRT{ (FN* SUMXS—SUM X% SUMX) * { FN%* SUMY S-SUMY*D000768
1SUMY) ) 0000769
TYPE 40,y NsTAGS(1,4) ,TAGS(24+J),+BL,B0O,CC 0000770

GO TD 30 0000771

10 TYPE 5C, N 0000772
GO TO 30 Q0R0OTT73

20 TYPE 60 0000774
30 RETURN 0000775
40 FORMAT (/1X,I5,' POINTS USED TO FIT '",A8,°'TO ",A8/"' SLOPE=',1PEL2.0000776
154" INTERCEPT=',£12.5,' CORR. COEFF.=',E12.5) 0000777
50 FORMAT {*' UNABLE TO CALCULATE FIT WITH*,15,' POINTSY) 00G0778
60 FORMAT (' THE FIT FUNCTION MUST HAVE 2 ARGUMENTSY) pooOTT9

END 000780
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SUBROUTINE NAME: FTNC

Purpose: This voutine acts as a driver for the processing of
the FUNCTION command. It aceepts (via KEYBRD) the
function names and arguments, sefs up system-required
input-file information, and is then used to supply input
records to the routines that actually ealeulate the requested
functions.

Calling sequence: CALL FTNC(&n)

Argument:
n—=Statement (in caller) to which a branch is made if the

nonstandard return (EQF) from KXEYBRD is taken.

Subroutines ceiled: KEYBRD, OBEY, DECOMP, FDRIVE,
GETPUT, PACK

Common data referenced:
FNAMES, WHICH in /FILNAM/
TAGS, IREC, ARGS, NARGS, IFTN, NFTN in /FTNCOM/
NFILE in /IOQUNIT/

Called by: DRIVER

Error checking and reporting: Function names entered by

GRASP SOURCE

SUBROUTINE FTNC(*}
COMMON /FILNAM/ FNAMES, WHICH,PAD

COMMON /FTNCOM/ TAGS.IREC;ARGS+NARGS,s IFTN/NFTN

COMMON /EOQUNIT/ NFILE,IPAD
DOUBLE PRECISION TAGS(5,5)

INTEGER DFAULT, FILE,DBLNK,FMAMES{21)sWHICH,PADL4),IFTN(5},
IEQUATE(4) ,FTNS(5) JARGS{ 6,51 ITMAGE (B0 )+ NARGS (5) 4 IREC{500 },

2 PROMPT (5] :
LOGICAL ANY,GOCD
DATA DBLNK,EQUATE/!

EQUIVALENCE (EQUATE(4)+FILE)
TYPE 1C0

DFAUL T=FNAMES({WHICH}

CALL KEYBRD{E&90,IMAGE.5)

CALL PACKIIMAGE.FILE,5,5)

IF {FILEL.EQ.DBLNK) FILE=DFAULT
CALL OBEYI[&85,EQUATE,4])

TYPE 120y (FTNS{IL),I=1,IMPLTD]
TYPE 130

NFTN=1

TYPE 150, PROMPT{NFTN}

CALL KEYBRD{&90, IMAGE,80)

10

CALL DECOMP(&20 +830 s i MAGE,TAGS(L+NFTNI s ARGS{1+NFTN}4NARG)

NARGSINFTNI=NARG-1
NFETN=NFTN+]

ILF {NFTN-IMPLTD-1)
NFIN=NFTN-1

IF {(NFTN.EQ.O3) RETURN
ANY=.FALSE.

DO 60 I=L NFTN
GO0D=,TRUE.
INAME=ARGS(1,1}

D0 40 J=1,IMPLTD

IF (IMNAMELEQW.FTNS( 41}

2C:30,30
30

GO TO 50

Ty'EQUATLPTE 1%y*17%,% */
DATA IMPLTD:FTNS/2,'MEAN',"FIT",3%" 1/
DATA PROMPT/P1.% 4% 2. 734", 4.",'5."/

43

the user are checked against a list of those available. If an
invalid function name is entered, that message is typed.

Progrum logic:

1. A prompted input-file name is obtained via KEYBRD,
packed via a call to PACK, and associated with the FOR-
TRAN input unit number via OBEY.

2. A list of the implemented function names is typed along
with 2 request to enter the names of desired functions and
their corresponding arguments.

3. As each function name is entered (via KEYBRD), it and
its argument names are identified via DECOMP.

4, After the names have been entered and identified, a call to
FDRIVE using an argument of 1 is issued fo perform
initialization.

5. Each record of the selected file is obiained via GETPUT
and processed via a eall to FDRIVE using an argiwment of 2.

6. Finally, a call to FDRIVE using an argument of 3 is made
to accomplish any wrap-up processing associated with the
selected function, and the input file is rewound.

PROGRAM

0000781
soGoT82
0000783
0000784
0000785
00G0T86
opooveT
0000788
ooooves
8000790
0060791
0060792
0000793
0000794
0000795
0200796
0o00797
0000798
0000799
0000800
6000801
£000802
0000803
Co00B0O4
00060805
0000806
0000807
co00808
0ooo8c9
0000810
00Qo08ll
0000812
0000813
pocosls
0000815
0000816
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40 CONTINUE 0000817
TYPE 160, INAME 0coo8is

J=6 0oco819
GOOD=.F AL SE,. 0000820

50 TFTN(T)=Y 0000821
60 ANY=ANY.QOR.GOOD 0000822
IF {.NOT.ANY) GO TO 10 0200823
CALL FDRIVE({1l) 0000824

70 CALL GETPUT{E804IREC,1) Gooo825
CALL FDRIVE(2) pooo8s2s

GO TO 70 - 00co827

80 CALL FORIVE({3} 0ocoszs
REWIND NFILE 00Cco829
RETURN 0000830

90 RETURN 1 0000831
1060 FORMAT (* ENTER NAME OF FILE: *,%) 0000832
120 FORMAY {* FUNCTIONS AVAILABLE AT THIS TIME ARE:'/1X,5A8) 0000833
130 FORMAY (' ENTER FUNCTION NAMES AND CORRESPONDING ARGUMENTS. ) 0000834
150 FORMAT (1X4A3,:%) 0060835
160 FORMAT (1X,A5,' IS NOT AN AVAILABLE FUNCTION AND HAS ', "BEEN IGNOROCQO836
lED. ") 0000837

END . . . 0000838
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SUBROUTINE NAME: GETPUT

Purpose: GETPUT is used to read and unpack a record from
the current input file, or to write the last-packed record
obtained from the current input file on the current output
file,
Calling sequence: CALL GETPUT (&n,IREC,ISWTCH)
Arguments:
n—>Statement (in caller) to which a branch is made if an
EOF is sensed on the current input file.

IREGC—Contains the expanded record from the current input
file.

ISWTCH—Switch indicating whether record is to be read
or written.

Subroutines ealled: None

Common date referenced: IN, IOUT in /IOUNIT/

Called by: COLPNT, DUMPIT, FTNC, RETRVE, ROWPNT

Error checking and reporting : None

Pragram logic:

1. If ISWTCH=1, the next input record is read into TANK

GRASP SODURCE

SUBROUT INE GETPUT { %, IREC, ISWTCH)
COMMON /IOUNIT/ IN,IOUT
INTEGER IREC( 1
REAL TANK{150}
EQUIVALENCE (FRACT,IvaL),
CATA BLANK/Y 1/
IF{ISHTCH-2) 5,70,70

5 READ (IN+END=110)

TYPE=1

IPT=1

DO 50 I=1,NUM

IF{TYPE.LT.0) TYPE=-TYPE

IF {(TYPE-2) 10,20,30

IVAL=ITANK{ 1) /4

TYPE=ITANK{I)—4%IVAL

GO 70 25

TYPE=TANK({I)

FRACT=TANK(I)-TYPE

J=TYPE/ 4

TYPE=TYPE~4%

FRACT=J+FRACT

IREC(IPTI=]I VAL

IPT=IPT+1

GO 70 506

J=ITANK(I)/ 4

TYPE=ITANKI I}—4%J

00 40 K=1,J

IRECOIPTI=BLANK

IPT=IPT+1

CONTINUE

RETURN

WRITE{IOUTINUMy {TANK(I) 1=14NUM)

GO TO &0

RETURN 1

END

10

20

25

3¢

40
56
60
70

110

45

on the unit referenced by IN in /IOUNIT/. If an EQOF is
sensed, the nonstandard return is taken. If ISWTCH>1,
the last-read input record is output on the unmit referenced
by IOUT in /IOUNITY/.

2. The first word of TANK is assumed to be of type
INTEGER and corresponds to the first word of IREC. The
last 2 bifs contain the type of the next word in TANK.
TYPE values ars:

TYPE Indicotes
1 Next word is an integer value.
2 Next word is a real value.
3 Nexrt word is a blank counter.

The value part of types 1 and $ is in the leading bits (that
is, 2-bit truncation).

. If the word is of type REAL, it may be visualized as being
composed of an integer and a fraction. The type for the
next word is in the last 2 bits of the integer part and the
associated real value is obtained by adding the fractional

oo

)+ ITANK({150),BLANK + TYPE

(ITANK(L) o TANK (1))

NUMy C TANK{T #,1=1 yNUM)

part te the leading bits of the integer part.

PROGRAM

c0G60839
0Co0840
0000841
0000842
0060843
0000844
0000845
0000C846
0000847
0000848
6000849
0000850
0000851
00Go8s52
0000853
0000854
0000855
0000856
ooCo8s7
0000858
0000859
00C0860
0000861
0000862
0000853
0000864
0000865
0000866
0000867
0000868
00D0BBY
0000870
cooos7l
0660872
0oo0873
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SUBROUTINE NAME: HELP Subroutines called: None

L. Common data referenced: None
Purpose: HELP types the names and descriptions of GRASP Called by: DRIVER

commands available to the user. Ervor checking and reporting: None

Cuiling sequence: CALL HELP (WORDS) ‘ Program logie: The text associated with each of the eommands

Argument: is initialized in DATA statements. Each command name {in

WORDS—An array containing the command names that WORDS) is typed with its corresponding description in
may be issued by the user. TEXT.

GRASP SDURCE PROGRAM

SUBROUT INE HELP{WORDS) 0000874
INTEGER WORDS({1) 0000875
-DOUBLE PRECISION TEXT{L11411)4MSGLE11},4MSG2{11)4MSG3(1L), cpoos7e
1 MSG4(11),MSGS(11),MSGé(lll,MSG?(ll)’MSGS(11),MSG9(111, coocs77
2 MSGLO{11),M5G11(11} 00008738
EQUIVALENCE (MSGL{L1) 9 TEXT(141)) o UMSG2{1},TEXT{L,2)), 0000879
1 [MSG3(1),TEXT(1,3)l,(MSG4(l)yTEXT(1,4!),(MSGS(1),TEXT(1.5!)q 0000880
2 (MSGb(lJ'TEXT(lybl}r(MSG?(l)yTEXT(l;T)ly(MSGB(llyTEXT(l'B)l, - 0000881

3 (MSGQ(l),TEXT(1,9)),(MSGlO{1),TEXT(1,10)I,{MSGII(I),TEXT(l;II}I 0goosB2
DATA MSGL/*~— INITIA',*TES THE','REQUEST', 'FOR RETR', "IEVAL CR"', 0000883
L'ITERIA T*,'0 BE ENT',"ERED IN',*THE FORM®,': NAME R','EL VALUE'/ 0000884
DATA MSG2/'~ INITIA','TES THE", TREQUEST',"FOR A LD','GICAL EX7, 000c88s
1*PRESSION'y* TO BE E','NTERED','US ING LO'y *GICAL OP', "ERATORS.'/ (0000886
DATA MSG3/%- INITIA',*TES THE','SEARCH O%Y,*F A FILE',* BASED U', 0DO0O0B87T
L*PON PREV®*,'IOUSLY E*'y "NTERED', "CONDITIO"y*NS AND L*,'0GIC. '/ 0oco88s
DATA MSG4/'— ALLOWS',' THE USE',*R TO LIS*, 'T SELECT','£D VALUE', 0000889
1'S (VARTA', 'BLE NAME*,*S WILL*',*BE ASKED?',? FOR) IN'," A FILE.'/ 0000890
DATA MSG5/'— ALLOWS',* THE USE',*R TO SELT,YECT OR (', '*HANGE TH', 0C00891
1 *E DATA B*,'ASE TO B','E USED.? ,3%°* v/ 0000892
DATA MSG6/'— TERMIN', YATES THE'," SYSTEM. "y * ENTERIN',!'G IN R*y G0O00893
1'ESPONSE'y*TO A PRO',*MPT WILL','ALSO STO','P THE SY',*STEM. '/ 0000894
DATA MSGT7/'—~ USED T','0 PRINTY,'ITEM NAM® ,'ESy THEI','R TYPES?', 0000895

1* AND DEFI","NITIONS',"IN A "y "SELECTED®*," SET OF','GROUPS.?/ 00008986
DATA MSG8/*~ USED T',*'0 OBTAIN',* THE ABO','VE COMMA',*ND DEFIN', Q000897
LPITIONS " y5% v/ 0000898
DATA MSG9/'— LISTS',"THE FILE', 'S WHICH', "HAVE BEE','N USED A", 00C0899
1'S WELL A®*S THE COG*,*NDITIONS',*AND LOGI'" +"C ENTERE','D, */ 00600900

DATA MSG10/'— PRINTS',* ALL ITE?, 'MS PRESE" 4 *NT FOR E','ACH RECO?,0000901
L1'RD IN A',"SELECTED®',' FILE.','WAITS AF*'4"TER EACH*y*' N LINES'/ .0000902
DATA MSG11/'— PROVID','ES FGR T','HE COMPUY ,"TATION O','F FUNCTI',0000903

LYONS ON I',"TEMS IN',*A DATA',"SET (OR",'FILE)."," v/ 0000904
TYPE 10s [WORDS{J) s{TEXT(I,J)4I=1 4110 9Jd=1,11) 0000905
RETURN _ 0000906

10 FORMAT ['OTHE COMMANDS WHICH MAY BE ISSUED ', *{AND THEIR MEANING) 00C0907

1ARE LISTED BELOW:'/(' *,A%,8A8/7X,3A8)) 0000908

END 0000909
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FUNCTION NAME: ICONV

Purpose: ICONY 1is used to convert a number from unpacked-
character form to numeric fixed-point form.
Calling  sequence: IVAL=ICONV(TANK,LNGTH,EXP,
ERR)
Arguments:
TANK—Contains the number to be converted in unpacked-
character form.
LNGTH—--The number of elements in TANK.
- EXP—The power of 10 to which the value returned must
be raised to obtain the floating point value represented.
ERR—An error flag which is turned on if an error is de-
tected.
Subroutines called: None

SPECIFICATIONS 47

Common data referenced: None

Culled by: OPREP, PARSE, RELEXP

Error checking and reporting: Each character is checked. If
an invalid character is detected, an error message is typed,
and the error flag is turned on.

Program logie: If all characters are blank, blank is returned
as a value. Leading blanks and imbedded commas are
ignored, and a blank acts as a string deliminator. If a
decimal point is sensed, the position counter EXP is initial-
ized to I and incremented for each subsequent digit. As
each digit is detected in a left-to-right fashion, the value is
shifted left one digit, and the detected digit is added to the
least significant part of the vaiuve, If all (LNGTH) char-
acters have been scanmed or if a trailing blank is defected,
the scan is terminated and control is returned te the caller.

GRASYP SOCURCE PR OGRAM

INTEGER FUNCTIONICONV{TANK,LNGTH,EXP,ERR} 0000910
INTEGER TANK{ 1),DIGITS{(10),BLANK,COMMA,POINT (EXP,VALUE 0000911
LOGICAL ERR : 0060912
DATA BLANK,COMMA,POINT/4H 1&4Hy 14H. /+DIGITS/4HO v 4HL 0oC0913
14H2 + 4H3 1 4H4 r 4H5 14H6 4HT 1448 +4H9 / 2000914
ERR=.FALSE. 0060915
EXP=0 DDOG91le
IF, {LNGTH.GY.0) GO TGO 10 0000917
ICONV=BLANK Q000918

GO TO 90 6000919

10 VALUE=GQ 0000920
00 20 K=1,LNGTH 0060921

IF (TANK{K).NE.BLANK} GO TO 30 0000922

20 CONTINUE : 0060923
0 TO 80 0000924

3G DO 70 J=K,LNGTH go00Q925
NEXT=TANK(J) 00C0926

IF (NEXT.EQ.COMMA} GO TO 70- 0000927

IF (NEXT.EQ.BLANK) GO TO 80 0000928

IF (NEXT.NE.POINT) GO TOD 40 0000929
EXP=1 0000930

GO TO 70 0000931

4G IF (EXP.GT.0) EXP=EXP+] 0000932
DO 50 L=1,10 0000933

IFf (NEXT.EQ.DIGITS(L)) GO TO 60 0000934

50 CONTINUE 0000935
' TYPE 100¢ VALUEZEXP,(TANKIL) 4L=1,LNGTH) 0000936
ERR=.TRUE. 0000937

GO TO 90 0000938

60 VALUE=10*VALUE+t-1 0000939
70 CONTINUE 0000940
B0 EXP=MINOC{O,1-EXP) 0000941
ICONV=VALUE 0000942

90 RETURN 0000943
100 FORMAT (15H BAD CHARACTER ,I11,15,43X+64A1) 0000944
END 0000945
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SUBROUTINE NAME: IFILE

Purpose: This subroutine is used to associate dynamically
the name of an existing data set with a FORTRAN
input unit number (that is, logical device number). When
this subroutine is called, the file is opened and read; state-
ments referencing the unit number given in the argument
list are divected to the named fle. The file may be closed
by use of a rewind statement.

Calling sequence: CALIL JFILE(I,NAME)

Arguments:

I—An integer varviable or constant specifying a logical de-
vice number,

NAME—Either a literal (hollerith) constant or a variable
containing a file name consisting of five or fewer char-
acters.

Subroutines called: None

Common date referenced: None

Called by: BINTYP, DEFLST, FINDGP, OBEY, START,
FILES

Error cheeking and reporting: None

Program logic: This is 2 DEC 1070, TOPS-10 system resi-
dent routine. It provides the capabilities referred to in the

Purpose section above., If the GRASP system is to be im-

plemented on some other main frame, a comparable routine

must be written or acquired. No listing is shown here.
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SUBROUTINE NAME: INIT

Purpoge: INIT initializes a set of words and eodes for future
table lookup. The initialization assumes that the “linear
quotient hash code” techrique will be used for table lookup.
See Bell and Kaman (1970) for a complete description of
the technique.

Calling sequence: CALL INIT(CHARS,CODES,M,SYMBOL,
N)

Arguments.:

CHARS--Table which is to contain the symbols in “hash-
coded” oxrder.

CODES-—Table giving the index of the symbol as it was
stored in CHARS.

M—Table size for CHARS and CODES. Note this must
be a prime number.

GRASP SO URCE

SUBROUTINE INITICHARS,CODES,M,SYMBOL N}
INTEGER FILLER,CHARS({1),CODES{1),SYMBOL{L)

DATA FILLER/'VOID'/

DO 10 I=1,M
CHARS({I1)=FILLER

DO 40 ICODE=1,N
ICHAR=SYMBOL(ICODE)
L=TABS (ICHAR)

J=L/M

F=L-M*xJ

IF (MOD(J+M}.EQ.Q} J=1
IF (CHARS({I+1).EQ.FILLER) GO TO 30
I=MOD{T+Jd,M)

GO T3 20
CHARS({I+1})=ICHAR
CODES(I+1)=1ICODE
RETURN

END

10

20

30
40

49

SYMBOIL—Table of words to “hash” into CHARS.
N—Nuwmwber of words in SYMBOL.

Subrowutines ealled: None

Common data referenced: None

Called by: LOGEXP, PARSE

Errer checking and reporting : None

Program logic:

1, CHARS is filled with “VOID,” the flag for an empty loca-
tion.,

2. Each element of SYMBOL is then inserted into CHARS
at the “hashed” address. “Collisions” are handled via the
linear-quotient method.

3. As each element of SYMBOL is “hashed” into CHARS, its
position is stored in CODES.

4. The initial probe address and collision displacement are de-
termined from the contents of each element of SYMBOL,

PROGRAM

C000946
0000947
0000948
0000949
GC00350
C0Q00951
0000952
0000953
0000954
000C9s55
0000956
0C00957
8000958
0000959
00G0960
0000961
0000962
0000963



50 GEOLOGIC RETRIEVAL AND SYNPOSIS PROGRAM (GRASP)

- SUBROUTINE NAME: KEYBRD

Purpose: KEYBRD aceepts all user input in unpacked char-
acter form and returns it to the caller.
Calling sequence: CALL KEYBRD (&m,IMAGE,N)
Arguments:
m—>Statement number (in caller) to which 2 branch is
made if an EOF ig found.
IMAGE—Contains the user input in unpacked character
form.

GRASP SOURCE P

SUBROUT INE KEYBRD( %, IMAGE,N )
DATA IX/Y vy
DIMENSION IMAGE(1L)
READ(5420,END=1C) (IMAGE(I)yI=1,N)
IFUIMAGE(1}.EQ.IX} GO TO 10
RETURN
10 RETURN 1
20 FORMAT(B0AL)
END

N—WNumber of characters to be read.

Subroutines culled - None

Common date referenced: None

Called by: BDEF, COLPNT, CONDTN, DEFLST, FTNC,
LIST, LOGEXP, OPREP, QUIT, RETRVE, VLIST
FILES, DRIVER, OBEY, PAUSE

Ervor checking and reporting: None

Program logic: KEYBRD accepts input from the user (unit 5)
and takes nonstandard return if EOF accurs.

¥

ROGRAM

0000964
0060965
0600966
0000967
0000968
0000969
0000970
0000971
00060972
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SUBROUTINE NAME: LENGTH

Purpose: LENGTH determines the number of leading non-
blank words in a character string.
Calling sequence: CALL LENGTE (VECT,N,L)
Argumenta:
VECT—Array containing the character string to be ex-
amined.

GRASP SOURCE

SUBROUT INE LENGTH{VECT,sN,L)
INTEGER VECT(1)
DATA IBLNK/' */
L=0
DO 1C I=1,4N
FTF(VECT{{).EQ.IBLNK) GO TO 20
1¢C L=L+1
20 RETURN
END

N—The number of words to check.
L—The number of nonbiank leading words.

Subroutines called: None

Conunon data referenced: None

Called by: DEFLST, DUMPIT, NAME

Frror cheeking and reporting: None

Program logic: The first full-word Mank is searched for: its
position is returned in L.

PRGGRAM

0000973
Q000974
0000275
0000976
0000977
0000978
0000979
0000980
0000981
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SUBROUTINE NAME: LIST

Purpose: LIST is used as a driver for the listing of items
from a selected file. LIST performs initialization common
to both row and column forms of printout, and rewinds the
input file after veturning from the routine which created
the printout.

Calling sequence: CALL LIST (&n)

Argument.
n—=Statement (in caller) that is branched to if an EOF is

sensed in any of the called routines.

Subroutines called: OPREP, KEYBRD, ROWPNT, COLPNT

Common data referenced : None

GRASCP SOURCE

SUBROUTINE LIST(#*)
COMMON /TOUNIT/ NFILE, IOFILE
DATA IC,IR/'CY,tRY
CALL OPREP(£50,845,NPAGE)
10 TYPE &¢C .
CALL KEYBRD{&50,IM,1)
IF (IM.EQ.IC} GO TO 30
IF (IM.EQ.IR) GO YO 20
TYPE 70
GO TO 10
20 TYPE 80
CALL ROWPNT(550,NPAGE)
GO TO 40
30 TYPE 80
CALL COLPNT{E&50,NPAGE)
40 REWIND NFILE
45 RETURN
50 REWIND NFILE
RETURN 1

60 FORMAT (' ENTER C FOR COLUMN OR R FOR ROW PRINTING: ', $)
70 FORMAT (' YOUR REPLY WAS NOT UNDERSTOOD. ')
80 FORMAT {* AT EACH PAUSE PRESS CR KEY TO CONTINUE.

IR A.%)
END

Called by: DRIVER

Evryror checking and reporting : The user response returned by
KEYBRD is checked for validity. If in error, a message is
typed, and the wser is prompted again,

Program logic:

1. The input file name and page size are set by a call to
OPREP,

2. The user is prompted for “C» (column} or “R” (row)
to establish the desived output form.

3. Either ROWPNT or COLPNT is called depending on the
user’s response to step 2 above,

4. The input file is rewound prior to the return to DRIVER.

PROGRAM

0000982
0000983
0000984
0000985
00600986
00006987
0000988
0000989
0000990
00C0991
0000992
0000993
0000994
0000995
0000996
0000997
0000998
0000999
0001000
0001001
1 0001002

'+*'TO ABORT ENTEQ001003
6001004

0001005
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SUBROUTINE NAME: LOGEXP

Purpose: This routine accepts a logieal expression as user in-
put via a call to KEYBRD and returns the encoded Re-
verse-Polish form of the expressions, The logical expression
may be composed of single-letter (A-Z) operands which
refer to previously entered conditions, the logical operators
“and,” “or,” “not,” and the grouping symbols -(,). Each of
the logical operafors may be denoted in two ways, as fol-
lows: .AND. or *, .OR. or J, .NOT. or —.

Calling sequence: CALL LOGEXP (&n,POLISH,LPS,NCOND)

Arguments:
n—=Statement number (in calling routine) to which a branch

will be made if an EQF is sensed by KEYBRD.
POLISH—Containg the encoded Reverse-Polish form of a
logical expression. Let n denote the value of some ele-
ment of POLISH. Then 1== n=2§ impiies reference to
the nth condition entered. If 29=n==31, the logical op-
perators OR, AND, NOT correspond to these three values.
No other values will be assumed by elements of POLISH.
LPS—Gives the number of elements in POLISH,

" NCOND—Gives the number of conditions which have been

entered by a previous call to CONDTN.

Subroutines called: INIT, KEYBRD, SCAN, FIND, PACK

Common data referenced: LOGIC in /INPUT/

Called by : DRIVER

Error checking and reporting: The logic expression entered is
checked for syntactic correctness. Following are eight error
messages which may be typed:

1. LOGICAL OPERATOR NOT PRECEDED BY A ) OR
A LETTER (A-Z).

2. UNBALANCED PARENTHESIS.

3. LETTER (A-Z) NOT SEPARATED BY AN OPERA-
TOR.

4, UNEXPECTED LEFT PARENTHESIS OR .NOT. OP-
ERATOR (—).

5. INVALID CHARACTER IN EXPRESSION.

6. UNDETERMINED SYNTAX ERROR. CONTACT PRO-
GRAMMER. :
7. LOGIC EXPRESSION REFERENCES A CONDITION

{A-Z) WHICH WAS NOT ENTERED,

GRASP SOURCE

" SUBROUT INE LOGEXP{*,POLISH,LPS,NCOND)
COMMON /INPUT/ EXPR,LOGIC

DOUBLE PRECISION ERRMSG(7+6)4EXPR(44261,LOGIC(8)
INTEGER POLISH(1),ICOLS(33),CHARS(41),T0P,FC,STATE,ORyAND,STACKI(1
15) +IMAT(2,6) +CODES {41} 4SYMBGLI33),STRING(BO),PERIOD,BLANK

LOGICTAL CALLED

DATA SYMBOL/'TA®' (*BY,*C*, "D, 'E'y'F ',
1P,%0%, 1P IV RE IS CT1 s j0 ayr ape
29-1,0 1, 0y

DATA ICOLS/26%]1 4344429243 45:6/

DATA TMAT/12+473+s71 431,41y T44724524+21,

DATA ERRMSG/'LDGICAL', "OPERATOR?Y,!
1*A LETTER',!
ZYLETTER (', *A-7} NOT',"
L
4IRATUR (-7},

SEPARAT','ED

(A=7)." s "UNBALANCT ,"ED PAREN®, '"THESIS .y 4%

Yy "UNEXPECTY,"ED LEFT*,"PARENTHE',*SIS OR

SPECIFICATIONS b3

8 OPERATOR NOT ENCLOSED WITH PERIODS. RE-
ENTER LOGIC.

Program logie: :

1. On the first czll o LOGEXP, a call to INIT is made to
“hash-code” the elements of SYMBOL into CHARS. CODES
is used to save the original indices.

. A prompt message is typed and a call to KEYBRD is
made to get the input string which is then packed into
LOGIC.

. After initialization of pointers and counters, a call is made
to SCAN to bracket the nonblank section of STRING.

. At this point the actual algorithm begins. Transition mat-
rix parsing is used .with the following transition matrix
(IMAT) : '

A-Z o+ * blank

(— ) .
£(1y/2  £(1)/1 £(4)/1 £(7)/2 £(2)/1 £(6)/1
£f${n/m e £(7)/4 1(6)/2 f(2)/2 f(6)/1

where f{i)/j means “do the i'th job and set the next row

value to }.” The jobs are:

f(1)—Insert character code into Reverse-Polish string and
test to determine if there has been a condition entered
for it.

£(2)—0Go scan next character.

£(3)—DPop stack into POLISH until value of topmost ele-
ment is less than character code. Then do £(4).

f(4) —Push down character code into stack.

£{5}—Pop stack into POLISH until the value for ( is
reached. Remove value for (.

{{6)—Period character sensed, find next matching period
and determine logical operator.

£(7)—Type the error message pointed to hy the row value,
then request reentry of logic.

Each character of STRING is scanned using the subroutine

FIND to obtain its code ICODE. ICODE is an index to

ICOLS which then determines the proper column of IMAT.

This element IFTN iz then broken down into a function

pointer JOB and a next row value STATE. Control is then

passed to the funetion indicated by JOB. After the fune-

tion has been completed, the next character of STRING is

scanned if an error was not detected. If an error was de-

tected, the appropriate message is typed.

2o

PROGRAM

0001006
0ogi1007
0001008
0001009
0001010
00C1011
G'y"H 'y "Iy I, FKY, 1L, "M, "NGOOL012
2P Y g T (N, ) P, T, 0001013

0001014

CALLED/ .FALSE./ 0001015

22461461/ 0001016

NCT PRE','CEDED BY',' A ) OR', 0001017

' 0001618

BY AN',* OPERATOD",*R. *y 0001L019

« ¥V, 'NOT. OPE"y 0001020

UV INVALIDY " CHARACTE®,*R IN EXP'y "RESSION.Y, 0001021
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53%¢ 'y "UNDETERM®, *INED SYN',"TAX ERRO','R. CONTA' ,*CT PROGR' ,0001022
6V AMMER, ", 1 '/ yORANDsNGT/1GRY, YANDY, INOT ¢/ 4001023
EQUIVALENCE (SYMBOL(32) yBLANK), (SYMBOL (33),PERIQD) 0001024
IF (CALLED) GO TO 20 0001025
CALLED=.TRUE. G001026
CALL INIT(CHARS ,CODES,41,SYMBOL,33) 0001027
TYPE 250 0001028
CALL KEYBRD(6245,STRING,80) 0001029
CALL PACK(STRING,LOGIC,80,80) 0001030
TOP=1 0001031
STACK{1)=0Q 0001032
LPS=0 0001333
STATE=1 0001034
CALL SCAN(&304STRING,1,IPT,LNGTH,2) 0001035
IPT=IPT~-1 ' 0001036
GO TD 40 0001037
RETURN : 0001038
NSTATE=STATE . 0001039
IPT=IPT+] 0001040
IF {IPT.GT.LNGTH) GO T0O 230 : 0001041
CALL FIND(GSO,STRING(IPT),ICUDE,CHARS,CGDES.41) 0001042
GO 7O 60 0001043
STATE=5. : : . - 0001044
GO TO 220 0001045
TFIN=IMAY(NSTATE, ICOLS{ICODE) ) 0001046
JOB=IFTN/10 0001047
STATE=IFTN-10%J0B 0001048
GO TD (70440,90,100,110,130,220) ,408 0001049
LPS=LPS+1 0001050
POLISH(LPS)=ICODE 0001051
IF {ICODE.LE,NCOND) GO TO 40 0001052
TYPE 270 0001053
G0 TO 20 0001054
IF (STACK(TOP).LT.ICODE} GO TO 100 0001055
LPS=LPS+] 0001056
POLISH{LPS)=STACK{ TOP) 0001057
TOP=TOP-] 0001058
IF {TOP.GT.0) GO TO 90 0001059
STATE=6 0001060
GO TO 220 0001061
TOP=TQP+1 00061062
STACK{TOP)=ICODE 0001063
GO TO 40 0001064
IF (STACK(TOP).EQ.27) GO TGO 120 Q001065
LPS=LPS+1 ‘ 0001066
POLISHILPS)=STACKI(TOP) 0001067
TOP=TOP~1 0001068
IF {(TOP.GT.D) GO TO 110 0001069
STATE=2 0001070
GO TO 220 oo01071
TOP=TOP-1 0001072
IF (TCP.GT.0) 60O TG 40 ' 0001073
STATE=2 0001074
GO TO 220 C001075
FC=IPT+1 0001076
DO 14C I=FC,80 oooli077
IF (STRING{I).NE.BLANK) GO TO 160 6001078
CONTINUE 0001079
TYPE 280 0001080

150

GO TD 20 ' oo0 1081
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160 FC=1 0001082
DO 17C IPT=FC4+80 0001083

IF [STRING(IPT).EQ.PERIOD) GO TO 18D 0001084

170 CONTINUE 6001085
GO TO 150 : 0001086

180 NCHAR=3 00601087
iCODE=0 0001088

190 NCHAR=NCHAR-—1 0001089
NCH=FC+NCHAR 0001090
10P=CHARS(21) Q001091
CALL PACKISTRING(FC)sI0OPyNCH-FC+1,4) oooL092

IF {IQP.EQ.AND} ICODE=30 0001093

IF {I0P.EQ,NOT) ICOCDE=31 0001094

IF (I0P.EQ.OR) ICODE=29 : 0001095

IF {ICODELNE.O} 6O TO 200 0001096

IF (NCHAR.GT.1)} GO TO 19C 0001097
STATE=6 0001098

GO TD 220 0001099

206 IF (ICODELLT.31l} GO TO 210 0001100
IF (NSTATE.EQ.1l) GO TO 1GO 0001101
STATE=4 D001102

GO TO 220 Q001103

210 IF (NSTATE.EQ.2) GO TO 90 : 0001104
STATE=1 0001105

220 TYPE 300, {ERRMSGU{I,STATE},I=1,T} . 0001106
GO TO 20 0001107

230 IF {(TOP.EQ.1l} GO TO 30 0001108
IF (STACK(TOP).GT.28) GO TO 240 0001109
STATE=2 0001110

GO TO 220 0001111

240 LPS=LPS+1 0001112
POLISHI(LPS) =STACK{TOP) ‘ 0001113
TOP=TOP~1 0001114

GO TO 230 0001115

245 RETURN 1 0301116
250 FORMAT (' ENTER LOGIC: ',$%) ' 0oCol1lTY
270 FORMAT (' LOGIC EXPRESSION REFERENCES A CONDITION {(A-Z)',* WHICH WOOOLl1l8
1AS NOT ENTERED. '} - : 0001119
280 FORMAT (' OPERATOR NOT ENCLOSED WITH PERIODS. RE-ENTER LOGIC. ') 0001120
300 FORMAT (' LOGICAL ERROR:'/1X,7A8) 0001121

END 0001122
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SUBROUTINE NAME: MEAN

Purpose: MEAN provides for the computation of range, mean,
sum, reot mean square, and sum of squaves for as nmany as
five specified items in a specified file.

Calling sequence: CALL MEAN (JISWTCH)

Arguments:

J—Pointer used to retrieve argument values from the com-
mon area /FTNCOM;/.

ISWTCH—-Switch, indicating which of three parts (initiali-
zation, body, postprocessing) of the code is to be executed.

Subroutine called: UNCODE

Common data referenced:

ITYPE in blank common
TAGS, IREC, ARGS, NARGS in /FTNCOM/

Called by : FDRIVE
Error checking and reporting : None
Program logic: The value of ISWTCH determines which of
three sections of the code is executed.
If ISWTCH=1, sums and range values are initialized. If
ISWTCH:=2, the type for each argument value is deter-
minted and its value is added to the appropriate sums.
Range values are updated if required. If ISWTCH=3, the
. firal computations are performed and the results typed out
to the user.
The mean is determined using X=3X/N and the root mean
square is determined using RMS=32X*/N, where N is the num-
ber of nonblank values of X.

GR ASP SOURTCE PROGRAM
SUBROUTINE MEAN(JyISWTCH) 00C1123
COMMON NAMES, ITYPE, IPTS, IDIM 0001124
COMMON /FTNCOM/ TAGSyIREC,ARGS +NARGS y TFTN,NFTN 0001125
DIMENSION ARGS{6,5), NARGS(S), I[FTN{5), ITYPE(50C), IREC(500), 0001126
1IPTS(500) ,NSUM(5), SUMX({5}, SUMXS(51}, VMAX{5), VMIN(5) 0001127
DOUBLE PRECISION NAMES{500),TAGS(5,5) 0061128
INTEGER ARGS 00C1129
EQUIVALENCE (IVAL,VAL) 00061130
DATA IBLNK/® 1/ coCc1131
IF{ISWTCH-2) 5,15, 25 0061132
5 K=NARGSI(J) 0001133
0O 10 I=1,K 0001134
SUMX{I)=0. ¢001135
VMAX{I1)=-1,E30 0001136
NSUM{ 11=0 0001137
VMIN(I)=1,E30 0001138
10 SUMXS{I)=0. 0001139
GO ¥0 55 0001140
15 K=NARGS({J) c001l141
DO 20 1=1,kK 0001142
IVAL=IREC{ARGS{I+1,4}) 0201143
IF (IVAL.EQ.IBLNK) GO TO 20 0001144
NSUM{T)=NSUM{T1)+1 0001145
VALUE=IVAL 0001146
IF{ITYPE(ARGS(T+14J)).EQ.5) VALUE=UNCODE(VAL, IQ) 0001147
IF (ITYPE(ARGS{I+1,J1}).EQ.2) VALUE=VAL 0201148
IF [VALUE.LT.VMIN{I}) VMIN(I)=VALUE 0001149
IF [VALUE.GT.VMAX{I)) VMAX{I}=VALUE 0001150
SUMXIT}=SUMX({1)+VALUE 0001151
SUMXS{I)=SUMXSII)+VALUEAVALUE 0001152
20 CONTINUE 00G1l153
GO TO 55 0001154
25 K=NARGS(J) 0001155
DO 50 I=1,K 0001156
IF (NSUM(I).EQ.0) GO TQ 20 0001157
TYPE 60, TAGS(I,J)} 4NSUM(T) 0001158
AMEAN=SUMX{II/NSUMET) 0001159
RMS=SUMXS(I)/NSUM{T} 0001160
[F (ITYPE(ARGS(I+1,J)}.EQ.2) GO TO 40 0001161

IF (ITYPE(ARGS{I+1,J4)}.EQ0.5) GO TO 40

00601162
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TYPE 80y MIN,MAX,AMEANRMS,SUMX(T )} ,SUMXS{I)

GO TG 50

TYPE 70y TAGS{I,J4)

GO 7O 5¢

TYPE 80, VMIN(I),VMAX(T),AMEAN,RMS ,SUMX{T},SUMXS{1}

CONTINUE
RETURN

FORMAT (/' MEAN STATISTICS FDR-'rA89'HITH‘,[6,' ITEM{S).")
FORMAT (/' NO VALUES PRESENT FOR ' ,A8)
FORMAT (' MIN=',1PGI9.2,"

15Q.=',G69.2/*
END

SUM=%4Gl2.5+"

MAX=":69.24"' MEAN=',(G9,2,°
SUM OF SQUARES=',Gl2.5}

ROOT MEAN

87

0001163
0001164
00011465
00C1166
0001167
0DO1ls68
0001169
oooil70
001171
0001172
0001173
0001174
0001175
0001176
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SUBROUTINE NAME: NAME

Purpose: NAME provides the user with the mechanism for
examining the structure and content of the current data
base, The user is permitted to select categories of interest.
Item names, types, and descriptions for all entries in selected
categories ave printed. The user is alse permitted to see the
values which are assumed (in the current data base) by
character- and multiple-choice-type items.

Calling sequence: CALL NAME (&n)

Argument:
n—Statement number (in caller) to which a branch is made

if the second nonstandard return is taken from DEFLST
(EOF szensed by KEYBRD), or EOF is sensed in BDEF.

Subroutiies called: DEFLST, PAUSE, FINGDP, LENGTH,
BDEF

Common data referenced: None

GEOLOGIC RETRIEVAL AND SYNPOSIS PROGRAM {GRAESP)

Called by: DRIVER

Eyror checking and reporiing : None

Program logie: )

1. DEFLST is called to select those categories of interest
{(LIST).

2. For each category selected, a call is made to FINDGP
to obtain the mames, types, and descriptions for all items

within that category. They are then printed under the eate-
gory name,

3. Programmed pauses after each category or 30 lines of out-
put are provided via calls to PAUSE.

4. A c2ll to LENGTH is made to determine the number of
nonblank words in the description.

5. Unit 20 (used by DEFLST and FINDGP) is rewound
prior to returning to DRIVER,

GRASP SOCURCE PROGRAM
SUBROUT INE NAME(*) 0001177
INTEGER CAT(8,17},4DESC(12,45),TYPE(45),LIST{1T) 0001178
DOUBLE PRECISION NAMES{45) GOO1179
CALL DEFLST{E50,860,CAT,NUMC,MC,LIST) 0Gol180
TYPE 70 00C1181
CALL PAUSE(E50) go001182
DO 30 K=1.NUMC 0001183
KNUM=LI ST(K} 600l184
CALL FINDGP (E50,KNUMyNUMyMAXL yNG,DESC) ocoorlas
READ (20) (NAMES(J}sTYPELJ){DESCUI J),I=1,MAXL) ,J=1,NUM} G00ligé
CALL LENGTH(CAT{1,KNUM),MC,MCL) ooc1187
TYPE 90, {CAT{I,KNUM);I=1,MCL) 00Cils8
TYPE 9] 0061189
L INE=0Q 06001190
10 LINE=LINE+#1 0001191
IF (LINE.GT.NUM) GO TO 30 goo1192
IF (MOD(LINE,30).NE.Q) GO TG 20 0001193
CALL PAUSELE50) 0001194
TYPE 90, {CAT{I1,KNUM},I=1,MCL) 0001195
TYPE 100 0C0119s6
TYPE 91 0001197
20 CALL LENGTH(DESC(L,LINE)sMAXL,MXL) 0001198
TYPE 110, NAMES(LINE)s TYPE{LINE), (DESCEI,LINE} I=1,MXL) 0001199
GO TO 10 0001200
30 CALL PAUSE(&5C) 0001201
50 REWIND 20 0001202
CALL BDEF(&E6O) 0001203
RETURN 0001204
60 RETURN 1 0061205

TG FORMAT (' IN EACH CATEGORY,
ICRIPTIGNS WILL BE'/' LISTED.

THE ITEM NAMES, TYPE CODES,*,*
TYPE CODES:'*/9X,'] =

AND DES00C1206
WHOLE NUMBERS' /90001207

ZXy'R = NUMBERS WITH FRACTIONAL PARTS'/9X,'A = ALPHANUMERIC STRINGS0001208
3'/9Xs*B = MULTIPLE CHOICE TYPES'/9X,"'Q = QUALIFIED NUMERIC VALUES *00G120C9

4 /' AT EACH PAUSE STRIKE CR KEY TO CUNTINUE (STARTING NOW}.*) ¢001210

9¢- FORMAT{' CATEGORY: *,945) 0001211
31 FORMAT (* NAME TYPE DESCRIPTION'/' ———1, 0001212
L P e ey 0001213

100 FORMAT("+* s TS50, {CONT T} "} bo01214
110 FORMAT [1X,ATyLIX4A1l,2Xs12A5) 0001215

END

0001216
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SUBROUTINE NAME: OBEY

Purpose: OBEY associates input or outpui file names with
FORTRAN unit numbers and provides a degree of file-
name checking and proteetion.

Calling sequence: CALL OBEY (&m,MSG,N)

Arguments:
m-—Statement (in caller) to which a branch will be made

if a protected (output) or unknown (input) file name is
referenced.
MSG—Containg (in packed-character form) sither of the
following:
“EQUATE 11 name,” indicating input,
“EQUATE 12 name,” indicating output.
N—The number of words in MSG.
Subroutines called: KEYBRD, IFILE, OFILE
Common data referenced:
IN, IOUT in /IQUNIT/
FNAMES, NUMI, WHICH in /FILNAM/

Culled by : RETRVE, OPREP, FFTNC

Error checking and reporting :

1. Input file names are checked for recognition.

2. Output file names are checked to prevent writing on a
“protected” file.

GRASP SOURCE

SUBRDUTINE OBEY({*,MSG,N)
COMMON /IOUNIT/ IN,IOUY

COMMGN /FILNAM/ FNAMES yNUMI«WHICH,PAD
INTEGER MASTER, FNAME,FILES(20),MSG{ 1), IMSG{4)} ;FNAMES{20) yWHICH:

1 ,PADIL4)
EQUIVALENCE (IMSG(4),FNAME}

DATA T12,NUMF,TEQ/*2%, Gy "EQUA'/,IYES/TY"/

IF(NJNEL4) GO TO 100
IF(MSG{1).NELIEQ}) GO TO 100
MASTER=FNAMES {WHICH)

DO 2 I=144 .

2 IMSG{I)=MSG(I)
IF{IMSG(3}.EQ.I2) GO TO 10
IN=23
IF(FNAME.EQ .MASTER} GO TQ 6
IF(NUMF.GT.0) GO TO 4

3 TYPE 5¢C0

CALL KEYBRD({&10C,1,41}

IF(I.EQ.IYES} GO TO &

RETURN 1
DO 5 I=1,NUMF
IF{FILES{I) EQ.FNAME) GO TO 6
5 CONTINUE
GO TO 3
& CALL IFILE{IN,FNAME}
GO T3 1Co

10 00 11 J=1,5
K=4%{J-1)

DO .11 I=1,NUMI
IF{FNAMES{K+I).EQ.FNAME} GO TO 14

11 CONTINUE

GO 7O 12

+ m

3. The total number of output files is checked against the
maximum 20.

Error messages for each of the above three checks are
provided.

Program logic:

1. Tf the message length N is not 4 or if the first 4 chax-
acters in M3G are not EQUA, return is immediate,

2. MASTER is set to the current data-base name in
/FILNAM/ and MSG is moved to IMSG.

3. If the third word of IMSG is not “2,” input is assumed,

" and the file name (last word of IMSQ) is checked against
the names of files created during this session. If no match
is found, the user is informed and given the opportunity to
exit and enter a new command. Finally, IFILE is called %o
associate unit 23 with the file name provided.

4. If the third word of IMSG is “2,” output is assumed, and
the file name FNAME (last word in IMSG) is checked
against the list of protected file names in /FILNAM/. If a
match is found, the nonstandard return is taken. Otherwise,
FNAME is added to the list FILES, and unit 24 is associ-
ated with the file FNAME via a call to OFILE.

PROGRAM

001217
0001218
0cc1z2i9
coc1iz220
0001221
poo1222
00ciz223
0001224
c001225
0001226
00C1227
Gop1l228
0cclzz2e
0001230
0001231
0001232
3001233
0001234
0001235
0001236
2001237
001238
Gool23g
0001240
0001241
2001242
000Lr243
0001244
0001245
0061246
0001247
0001248
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14 TYPE 501,FNAME 0001249
GO 10 8 0001250

12 IF(NUMF.EQ.0) GO TO 20 0001251
DO 13 I=1,NUMF 0001252
IFIFILES(I)LEQ.,FNAME) GO TO 21 6001253

13 CONTINUE 0001254
20 NUMF=NUMF+1] 0001255
IF{NUMF,LE.20) GO TO 22 0001256
NUMF=20 0001257
TYPE 23 0001258

GO 10 8 0001259

22 FILES{NUMF)=FNAME 0001260
21 10UT=24 0001261
CALL OFILE( IQUT,FNAME) 0001262

100 RETURN 0001263
23 FORMAT(' NO MORE THAN 20 FILES MAY BE CREATED IN ONE RUN.') 0001264
500 FORMAT(* ATTEMPT TO REFERENCE A FILE NOT CREATED THIS RUN.'/ 3001265
1 " DO YOU STILL WANT IT? (Y OR N): '+8) 000124¢
501 FORMAT(1X,A6,"MAY NOT BE USED AS AN OUTPUT FILE NAME') 0001267

END 0001264
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SUBROUTINE NAME: OFILE

Purpose: This subroutine is used to associate dynamically the
name of a new data set with a FORTRAN output unit num-
ber (that is, logical device number). When this subroutine
is called, the file is opened, and write statements referenc-
ing the unit number given in the argument list are directed
to the named file. The fila may be closed by use of a rewind
staternent.

Calling sequence: CALL OFILE (ILNAME)

Arguments:

I—An integer variable or constant specifying a logieal de-
vice number.

NAME—Either a literal (hollerith) constant or variable
containing a file name consisting of five or fewer char-
acters.

Subroutines called: None

Common data referenced: None

Celled by: COLPNT, OBEY

Error checliing and reporting: None

Program logic: This routine is a DEC 1070, TOPS-10 sys-
tem resident voutine. It provides the capabilities referred to
in the section “Purpose” above. If the GRASP system is to
be implemented on some other main frame, a comparabile

‘routine must be writhen or acquired. Therefore, a listing

has not been provided.
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SUBROUTINE NAME: OPREP

Purpose: This routine is used to prompt for and accept the
name of a file and 2 page size.
Calling sequence: CALL OPREP (&n,&m, NPAGE)
Arguments :
n—3tatement number (in calling routine) to which a branch
will be made if an EOTF is sensed by KEYRBRD.
m—Statement number (in calling routine) to which a branch
will be made if the nonstandard retuin from CBEY is
taken.
NPAGE—Page size (in lines) as entered by user,
Subroutines called: KEYBRD, OBEY, ICONV, PACK
Comamon duta referenced: NAMES, WHICH in /FILNAM/

GEOLOGIC RETRIEVAL AND SYNPOSIS PROGRAM (GRASP)

Called by : DUMPIT, LIST

Evror checking and rveporting: An error flag set by ICONV is
tested. If set, the user is requested to reenter the value,

Program logie:

1. A file name is prompted for and accepted (via KEYBRD).
This name is then packed into FNAME and compared with
blank.

2. If blank, FNAME is set to the default file name obtained
in /FILNAM/.

3. FNAME is then passed to OBEY via EQUATE.

4. A-page size is then prompted for and accepted in char-
acter form. The numeric value is obtained by a reference
to ICONV, If zevo, then NPAGE is set to 10 million.

GRASP SOURCE PROGRAM

SUBROUTINE OPREP(* ,% 4NPAGE) 0001269
COMMON /FILNAM/ FNAMES , WHICH,PAD 2001270
INTEGER DBLNK,DFAULTvFNAMEyEQﬁATE(4),TANK(5),FNAHES(21}.WHICH 0001271

1 ,PAD(4) ~ oooi272
LGGICAL BAD ooec1273
EQUIVALENCE (EQUATE(4),FNAME) 0001274
DATA DBLNK,EQUATE/" *,'EQUA* ,ITE 1r,r1v,r vy 0001275
TYPE 20 0301276
DFAUL T=FNAMES(WHICH) 0601277
CALL KEYBRD(E&L5,TANK,5) 0oCc1278
CALL PACK(T ANK, FNAME, 5, 5) 0001279
IF(FNAMELEQ.DBLNK) FNAME=DFAULT 00061280
CALL OBEY{E18,EQUATE ,4) 00GC1281

16 TYPE 30 0001282
CALL KEYBRD{E15,TANK,5) G001283
NPAGE=] CONVI(TANK,5,1,BAD) 0001284

IF (BAD) GO TO 10 00Gl285

If (NPAGE.EQ.0) NPAGE=106000000 0lolzse
RETURN 6001287

15 RETURN 1 0001288
18 RETURN 2 C001289
20 FORMAT (' ENTER NAME OF FILE: 'y %) 0001290
3C FORMAT (' ENTER NUMBER OF LINES/PAGE: 1*,%) 0001291
END foo1r292
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SUBROUTINE NAME: PACK

Purpose: All user input to the GRASP system is in unpacked
form {in other words, one single left-justified character per
word}. PACK is used to convert from this unpacked form
to packed form. This is necessary because character data
in files accessed by GRASP is in packed form to conserve
space.

Calling sequence: CALL PACK (SOURCE,DESTN,N,SIZE)

Arguments:

SOURCE—The array containing the unpacked. character
string. .
DESTN—The array which is to contain the packed char-

acter string.

GRASP SOURCE

SUBROUTINE PACK(SOURCE,DESTNyN,SIZE)

INTEGER SQURCE( 1) ,DESTN(1),512¢E

ENCODE(SIZEs1sDESTN} (SOURCE(I), I=1,N}

1 FORMAT{(BOGAl}
RETURN
END

N—The number of characters to pack.
SIZE—The size (in characters) of the area to receive the
packed data.

Subroutines called: None

Common data referenced: None

Called by: DRIVER, COLPNT, CONDTN, DECOMP, FILES,
FTNGC, LOGEXP, OPREP, PARSE, PNTER, RELEXP,
RETRVE, VLIST

Error checking and reporting : None

Program logic: The ENCODE statement iz used to move the
characters from the unpacked string (SOURCE) to the
packed string (DESTN).

PR OGRAM

0001293
0001294
0001295
0001296
0001297
0001298
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SUBROUTINE NAME: PARSE

Purpose: PARSE converts arithmetie expressions to an en-
coded Reverse-Polish form. Extensive syntax checking, con-
version, and preliminary addressing are performed to facili-
tate later evaluation by EVAL. The arithmetic expressions
may contain the usual arithmetic operators (+,—*/},
numeric constants, item names, and the following functions:

ABS ( )—absolute value;

SQRT ( )—square root;
LOG ( )—log base10:
SQR ( }—square;

TEN ( )—power of 10.

Parentheses may be used for grouping to control the order

of evaluation.

Calling sequence: CALL PARSE(EXPR,L,TYPE,POLISH,

LERR)

Arguments:

EXPR—Arithmetic expression fo be parsed in unpacked
character form,

L—The length of EXPR.

T'YPE, POLISH~-Arrays which will contain the encoded
Reverse-Polish form. See section on subroutine EVAL
for additional eéncoding information. )

I—Length of TYPE and POLISH.

ERR—Logical flag set if an error is detected.

- Subroutines called: INIT, FIND, BFIN b, INCONV, PACK

Common date referenced: NAMES, IPNTS, IDIM in blank
common.

Called by: PREVAL

Errov checking and reporting: The expression is checked for
norma! FORTRAN-like syntax (such as balanced paren-
theses, binary operators bracketed by valid names or expres-
sions, and correct spelling of function names). The message

“ERROR IN EXPRESSION™ is t¥ped if an error is detected,

If an operand or function name is not recognized, that

message is typed.

Program logic: The logical variable CALLED is tested. If it
has not been set by a previous call, it is set to .TRUE. and

INIT is ecalled to “hash code” the elements of SYMBOL

SYNPOSIS PROGRAM (GRASP)

inte CHARS and CODES. Next, the variables ERR, ROW,
TOP, I, and C are initialized. The remainder of the com-
putation involves seanning EXPR, an element at a time,
As in LOGEXP, 2 transition-matrix technique is used to
parse the expression, converting it to reverse-Polish form.
The transition matrix (TM) is given below:
A"}Z + / * { )
- ${1)/2 £(8)/1 error error error

- £(3)}/2 £(4)}/1 £(b)}/1 £(8) /1 B(T}/1 £{12}/1 £(9)/2 £(2)/2 £( 3)/2
- errar  £{4)/1 £(5}/1 f{6}/1 £{7)/1 error £(9)/3 £(2)/3 £( 3}/3

where the £(i) are separate tasks as follows:
£(1)—Start a name.
£(2)—Go scan next character.
1{8)—Append current character to name,
£(4~7)—Binary arithmetic operator sensed: Set CODE to
indicated operator; pop stack unmtil CODE is less than
the topmost stack element; push CODE down on stack.

£(8)—Unary minus sensed: set CODE and push down on
stack,

f(9)—Right parenthesis sensed: pop stack until topmost

element is code for left parenthesis (PAREN); decrease
size of stack by one.

£(10)—Ieft ‘parenthesis sensed ; push down parenthesis

code PAREN,
i(11)—Digit or period sensed: start a constant. NAME is
used to contain the constant in character form.

1(12)—Left parenthesis sensed in row 2: hence, the contents
of NAME. are assumed to be a function name, Check for
validity and print an error message i invalid; otherwise,
set CODE and push down on stack,

The proper element of TM is selected by the variables ROW
and COLUMN. The COLUMN value is determined by a lookup
{via FIND) of the current character and the ROW wvalue is set
by the last element of TM referenced. Once the proper element
of TM is selected, the next ROW value is set and a branch
is made to the current task.

This process is repeated until all elements of EXPR have

been processed. See the section on subroutine EVAYL for details
of the encoding of TYPE and POLISH.

hlank 0—9

£(10)/1 error £(2)/1 £{11)/3

o ho

GRASEP SOCURCE PROGRAM
SUBROUT INE PARSE(EXPR, Ly TYPE,POLISH,I4ERR) 0C01299
COMMDN NAMES,ITYPE,IPNTS,IDIM 0601300
DIMENSION NAMES(500), POLISH(L1)y STACK{41), EXPR(Ll}, NAME(8), TM{300C1301
1,9}, SYMBOL{(45), COLS{45), TYPE(L)s ITYPE(500), IPNTS(50C), IFNCTS0001302
2(5)y CHARS{47), CODES{4T7) 0001303
DOUBLE PRECISION NAMES, VARBLE , DBLNK 0001304

INTEGER TM,TQOP,ROW ,COLUMN, ELEMNT
10DES,CHAR L E XPR
LOGICAL POP,NUM, ERR, CALLED

DATA TM/12,32,0,81 12%4130,2%5140,2%61,0,2%71

122,234113+32,33/

DATA SYMBOL/* Ar 1 Bt CY, D, SEY, YR, I

II’IOI'IPI'IQl’iRI,ISI‘ITI
2l4l,l5l,l6l'l?l’lsﬂ

,lgl,!.l’l

DATA COLS/26%1,11%9,8 1392454436, T4 1/

DATA IBLNK,CALLED,;DBLNK/?

,IUI,lvl’Iw"l'xl'iyl'lzl"lo',lll,lZI,

'3« FALSF.,?
DATA pAREN'PLiJS yDIFFy PRDD’DI VQUNARY/O¢1_1.1“201‘3. 1_4- 1"50 /

fSWITCH:TYPE'C!CULS,SYMBDL:CHARSc C0001305

0001306
0001307
1101+12142%0,92+93,21,0001308
0001309
P PHY g TT 0, 00, oK, YT 0 MY L 'NOGOL310
'3°,0001311

'v'*"v"'f'*'v'/'v'('r'"!'z'/ 0001312
0001313

v 0001314

0001315
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DATA IFNCTS/'ABSY 3 *SORTY 4 FLOGY s *SQRY,'TENT/
IF (CALLED) GO TO 20 '
CALLED=.TRUE.

CALL INIT(CHARS,CODES47,SYMBOL45)
ERR=,FALSE.

ROW=1

TOP=0

I=0

c=0

C=C+1

IF (C.LE.L) GO TD 50

IF {(ROW.EQ.L} GO TO 35C

IF (POP) GO TO 250

IT (NUM) GO TO 40

SWITCH=1

GO TO 300

SWITCH=2

GO T0O 320

CHAR=EXPRA{C}

CAtL FIND(E350,CHAR,COLUMN,CHARS,+CODES+4T)
COLUMN=COLS(COLUMN}

ELEMNT=TM{ROW, COLUMN)

JOB=ELEMNT/10

ROW=ELEMNT~ 10%*J0OB

GO TO (604304 704136,14CG4150,1604170,180+23G+4240,270) ¢

GO TO 350

NAME( 1)=CHAR
NCHAR=1
POP=.FALSE.

NUM=, FALSE.

GG TO 30
NCHAR=NCHAR+]
NAME (NCHAR } =CHAR
GO TO 30

IF (POP) GO TO 100
POP=.TRUE.

IF (NUM} GO TOD 90
SWITCH=3 '

"GO TO 300

90

100

110

120

130
140
150

16C

SWITCH=4%

GO TO 320

IF {TOP.EQ.C) GO TO 120
IF (CODEL.LT.STACK{TOP)) GO T0O 120
SHITCH=5
VALUE=STACK(TOP)

INDE X=VALUE

GO TO 330

TOP=TOP-1

GO TO 100

TOP=TOP+]
STACK{TOP}=CODE

60 TO 30

CODE=DIFF

GO TD 80

CODE=PLUS

GO TO 890

CODE=DIV

GO TO 8¢

CODE=PROD

65

0001316
0001317
0001318
0001319
0001320
0001321
po0o1322
0ool1323
0001324
go01325
0001326
0001327
0001328
0001329
0001330
0001331
0001332
3001333
0001334
0001335
0001336
0001337
6001338
0c0o1339
0001340
0001341
0001342
0001343
0001344
0001345
0001346
0001347
0001348
G00L349
06061350
3001351
0001352
3001353 -
0001354
C001355
0001356
0001357
0001358
0001359
0001360
0001361
0001362
0001363
CO01364
0001365
0001366
0001367
00C1368
C001369
00G1370
0001371
0001372
0001373
0001374
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17¢

180

19¢C

200

210

220

236G

240

250

260

270

280

290

300

310

320
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GO TO 80
CODE=UNARY

GO TO 120

IF (POP) GO TO 200

POP=.TRUE,

[F (NUM) GO TO 190

SWITCH=6

GO TO 3Co

SHITCH=T

GO TO 320

IF (TOP.EQ.Q0) GO TO 350

IF {(PAREN.EQ.STACK({TOP)) GO TQ 220
SWITCH=8

VALUE=STACK{TOP)

INDEX=VALUE

GO TGO 330

TaP=T0P~1

GO TC 200

TQP=T0P~1

GG TC 30

TOP=TQOP+1

STACK{TOP)=PAREN

GO TO 3¢

NAME( 1)=CHAR

NCHAR=1

NUM=, TRUE,

POP=, FALSE.

GO TO 30

If (TOP.EQ.0) GO TO 370
SWITCH=9

VALUE=STACK(TOP)

I+ {VALUE.EQ.PAREN) GO TO 350
INDEX=VALUE

GO TG 330

TOP=TOP-1

GO 70 250

IVAL=IBLNK

[F (NCHAR.EQ.0) GO TO 350
CALL PACK{NAME, IVAL ,NCHAR, %)
DO 280 J=1,5

IF {IVALLEQ.IFNCTS(J)} GO TO 290
CONT INUE

TYPE 410, IvAL

GO 170 350

CODE=J-11

TOP=TOP+1

STACK{TOP)=CODE

GO TO 230

VARBLE=DBLNK

CALL PACK {NAME, VARBLE ,NCHAR,8)
CALL BFIND(£310rVARBLE;INDEXpNAMES,IPNTSrIDIM}
GO TO 330

TYPE 390, VARBLE

GO TO 360
VALUE=ICONV{NAME ,NCHAR y J,ERR)
IF {ERR) GO To 350

INDEX =0

IF (JWNE.O) VALUE=VALUE*10Q,%%J

0001375
0001376
0001377
0001378
0601379
0001380
ooo1381
oool3s2
0001383
GOC1l384
00C1385
0001386
0DD1387
0001388
0001389
00C1390
6001391
0001392
0001393
C001394
0001395
0001396
0001397
0001398
0001399
0601400
0001401
0001402
0001403
0001404
06G1405
0001406
0001407
00C1408
0001409
0301410
0001411
0001412
0001413
0001414
0001415

‘0001416

0001417
0001418
0001419
0001420
0001421
0001422
0001423
0D01l424
0001425
0001426
0001427
0001428
001429
0001430
C001431
0001432
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350
360
370
380
39¢C
410G
420
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I=1+1

IF (I.LE.15) GO TO 340

TYPE 420

GO TO 350

POLISH({I}=VALUE

TYPE(1)=INDEX

GO 70 (250,+250,100,100+4110,200,206,210,26C)y SWITCH
TYPE 380, {(EXPR(J},d=1,1)

ERR=L.TRUE.

RETURN :

FORMAT (' ERRUR IN EXPRESSION: ' 5CGAl/23X,30AL}
FORMAT {* UNDEFINED NAME 7,A8)

FORMAT {1X4AS54+*IS NOT A PERMISSIBLE FUNCTION. HENCE®)
FORMAT (' MORE THAN 15 NAMES AND OPERATCRS USED. HENGCE?)
END

67

0001433
0001434
2001435
0001436
0001437
0001438
0001439
2001440
0001441
C0C1442
0001443
0001444
COC1445
0001446
0001447
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SUBROUTINE NAME: PAUSE

Purpoge: This routine is used to provide a sysiem-generated
pause in output. If a nonblank character is entered by the
user, the nonstandard veturn is taken.

Calling sequence: CALL PAUSE (&n)

Argument:
n—R3tatement (in caller) to which a branch will be made

if a nomblank character is returned by KEYBRD, or if

GR ASP S0 URCE

SUBRIUTINE PAUSE{*)
DATA IBLNK/?
TYPE @,IBELL
CALL KEYBRD(&1Q,1,1)
IFf (1.EQ.IBLNK) RETURN
10 RETURN 1
L FORMAT{1X,41)
END

*/2IBELL/"0340CCOC0000/

the nonstandard return is taken from KEYBRD.
Subroutine called: KEYBRD
Common data referenced: None
Called by: BDEF, COLPNT, DUMPIT, NAME, ROWPNT
Evror checking and reporting: None
Program logic: PAUSE aceepts a single (left-justified) char-
acter from KEYBRD, If an EOF is sensed or the character
is nonblank, take the nonstandard return.

PROGRAM

DJIC1448
0001449
0001450
0001451
0001452
0001453
3301454
0001455
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FUNCTION NAME: PNTER

Purpose: PNTER is used to look up user-entered character-
string or multiple-choice-type values in the value part of
“conditions” statements, Lookup is performed in the appro-
priate dictionary, and the value returned is a pointer to the
particular dietionary item, If the value is not found, an
error flag is set and zero is returned.

Calling sequence: IPT = PNTER (VALUE, IDIM, NAME,
ITYPE,ERR)

Arguments:

VALUE—Unpacked character-string value to be looked up.

IDIM—Length of the string in VALUE.

NAME—Item number for which the eharacter sfring repre-
sents a value.

ITYPE—Item type of item pointed to by NAME.

ERR—Error flag which is set if the value is not found in
the dicitionary pointed to by NAME,

Subroutines called: ACCESS, BINTYP, PACK

Common date referenced: None

Celled by: RELEXP

GRASP SOURCE

Error checking and reporting: If the character-string value is
not found, a message is typed, the error flag is set, and
zero is veturned as the value of PNTER.

Program logic: If the length of the string is given as zero,
a value of blank is returned immediately., Otherwise, the
string is packed into STRING. The value of ITYPE then
determines whether the character-type dictionaries should
be accessed (via ACCESS) or the multiple-choice-type dic-
tionaries should he accessed (via BINTYP). If a character-
type dictionary is indicated, a call to ACCESS is made,
where the fifth parameter has a value of 3. This returns K
as the pointer to the first dictionary item. ACCESS is then
called, using the value 4 as the fifth parameter (which re-
turns the K'th entry and updates X to point to the next
entry}, until all entries have been returned or until a match
is found. If a match is found, the entry number is returned
as & value, Otherwise, zero is returned as a value, and the
nonstandard return is taken. If a multiple-choice-type dic-
tionary is indicated, a ecall to BINTYP returns the possible
values in LABETL. The string (equivalenced to BLABEL) is
then compared with the items of LABETL.

PROGRAM

INTEGER FUNCT IONPNTER(VALUE, IDIMsNAME, ITYPE,ERR) 0001456
DOUBLE PRECI'SION LABEL{251,BLABEL 0001457
INTEGER VALUE(1),TANK(25),BITEM(1525) ,STRING(12) 0001458
LOGICAL ERR 0001459
EQUIVALENCE (STRING(1),BLABEL) 00G1460
DATA IBLNK/' */ 0001461
ERR=.FALSE. 0001462
N=18LNK 0001463
IF {(IDIM.EQ.0) GO TO 110 0001464
00 10 1=1,12 0001465

10 STRING(I)=IBLNK 0001466
CALL PACK(VALUE,STRING, IDIM,&0) 0001467
DO 20 I=1,12 , _ 0001468
IF (STRING{13-I).NE.IBLNK} GO TO 30 " 0001469
20 CONTINUE 0001470
60 TO 110 0001471
3G LENGTH=13-1 0001472
IF(ITYPE-3) 35,35,80 0001473

35 CALL ACCESS{NAME,K,TANK,NUM,3) 0001474
N=0 0001475

4C IF(K.EQ.0) GO TO 60 0001476
N=N+1 0001477
CALL ACCESS (NAME,K,TANK,NWORDS,4) 0001478
If (NWORDS.LT.LENGTH) GO TO 40 0001479
DO 50 I=1,LENGTH 0001480
IF (TANK(I) .NELSTRINGII}) GO TO 40 0001481

50 CONTINUE 0001482
GO TO 110 0001483
60 ERR=,TRUE. 0001484
TYPE 130, {VALUE(I),I=1,IDIM) 0001485
60 70 100 0001486
80 CALL BINTYP(NAME,LABEL,BITEM,L,M) 0001487
DO 90 N=14M 0001488
IF (BLABEL.EQ.LABELIN}} GO TO 110 0001489
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CONTINUE 0001490
TYPE 140, BLABEL 0001491
ERR= .TRUE, 0001492
N=0 0001493
PNTER=N 0001494
RETURN 0001495
FORMAT (' CHARACTER TYPE VARIABLE DOES NOT ASSUME VALUE: ' /1X,60A110001496
FORMAT (* BINARY TYPE VARIABLE DOES NOT ASSUME VALUE T4 A8) 0001497

END 0001498
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SUBROUTINE NAME: PREVAL

Purpose: PREVAL acts as an interface between the calling
routine (VLIST) and the arithmetic-expression parsing
routine PARSE, This interface allows a reduction in the
number of dimensions for the variables in /EXPRNS/
which contain the Reverse-Polish form of the arithmetic
expressions entered by the usen

Calling sequence: CALL PREVAL(&nIEXPR,LENT)

Arguments: .
n—3Statement (in calling routine) to which 2 branch is made

if the routine PARSE sets an error flag.
IEXPR—Contains (in unpacked character form) the ex-
pression to be parsed.
L—The length of IEXPR,

GRASP SO0OURCE

SUBROUTINE PREVAL(*,TEXPR,LKNT)
LOMMON /EXPRNS/ POLISH,ITYPE4LPS

DIMENSEON POLISH{15,8), ITYPE{15:8}y LPS{8)y IEXPR(1)

LOGICAL ERR
KNT=KNT+1

CALL PARSE(IEXPR L yITYPE[IL,KNT)POLISHUL1,KNT} LPS{KNT)4ERR)

IF (ERR)} RETURN 1
RETURN
END

ENT—Arithmetic expression counter.
Subroutine called: PARSE
Common dota referenced:

/EXPRNS/

Called by: VLIST

Error checking ond reporting: Error flag returned from
PARSE is tested.

Program logic:

1. The expression eounter ENT is incremented.

2. Call PARSE, passing the input arguments IEXPR, L, and
the KNT'th columns of ITYPE, POLISH along with the
KENT’th element of LPS, and an error flag.

3. Take the nonstandard return if the error flag ERR has been
sef,

POLISH, ITYPE, LPS in

PROGRAM

0001495
0001500
0001501
00G1502
c0C1503
0001504
0001505
0001506
0001507
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SUBROUTINE NAME: QUIT

Purpose: QUIT performs “wrap-up” processing prior to exiting
from the GRASP system. This involves a typed statement
regarding the disposition of files ereated during the current
session.

Calling sequence: CALL QUIT (OFILES,NFILES)

Arguments:

OFILES—List of output files created during this session,
NFILES—The number of items in OFILES.

Subroutines called: KEYBRD, RLIST

Common: date referenced: None

Called by: DRIVER

GEOLOGIC RETRIEVAL AND SYNPOSIS PROGRAM (GRASP)

Error checking and reporting: The user’s response to prompts
is checked for validity.

Program logic:

1. The list of created file names is typed, and the user is
asked if he would like to save any of them.

2, If so, he is asked to enter & list of numbers corresponding
to these files he wishes to save.

3. The system then instructs him how to delete the files he
does not wish to save. This routine is provided primarily for
boolckeeping, The file-maintenance functions can be per-
formed at the program level on those systems having this
capability.

GRASP S CURTCE PROGRAM
SUBROUT INE QUIT (OFILESyNFILES) 6001508
DIMENSION IMAGE(30),LIST{20), KLIST(20) 0001509
INTEGER OFILES(20),FILE,YES,REPLY 0001510
DATA YES,NO/'Y','N'/ 0001511
IF {NFILES.EQ.0Q) GO TO 100 0001512
TYPE "110, (I,0FILES(I}sE=1,NFEILES) 0001513
TYPE 120 0001514
10 TYPE 130 2001515
CALL KEYBRD(&100,REPLY, 1) 0001516
IF {REPLY.EQ.YES) GO TC 40 Q001517
IF (REPLY.EQ.NO) GO TD 20 0001518
TYPE 150 0001519
GO TO 10 0co1520
20 NKILL=NFILES 0001521
D0 30 I=1,NFILES 0001522
30 KLIST(I)=1 Goo1523
GO TD 80 JID1524
40 IF (NFILES.EQ.1) 60O TO 100 0001525
TYPE 160 0061526
50 CALL KEYBRD(&100, IMAGE, 30) 0001527
CALL RLIST{E50,IMAGE,LIST,NSAVE,20} 0001528
I[F {(NSAVE.EQ.0) GO TO 20 0001529
NKILL=0 000153¢
DO 70 I=1,4NFILES 0001531
DO 60 J=1,NSAVE 0001532
IF {LISTU{J).EQ.I} GO TO 70 €001533
60 CONTINUE 0001534
NKILL=NKILL +1 0001535
KLISTINKItL)=1 0001536
70 CONTINUE 2001537
I# INKILL) 100,100,80 0001538
8C TYPE 9C(OFILES{KLIST{I)),I=1,NKILL) 0ooci539
100 RETURN 2001540
9 FORMAT (' ISSUE .DEL COMMANDS FOR THE FOLLOWING FILES:*/{(1X,10A6)) 0001541
110 FORMAT (//' THE FCOLLOWING FILES HAVE BEEN CREATED *,'DURING THIS S00G1542
LESSION:*/{I5,5X4A6)) 0001543
120 FORMAT (//* DO YDOU WISH TO SAVE ANY GF THEM?') 0001544
13C FORMAT (' [ENTER YES OR NO): ',$%) 0001545
150 FORMAT {* YOUR REPLY WAS NOT UNDERSTOOD.') 00C1546
16C FORMAT (* ENTER A LIST OF NUMBERS CORRESPONDING TO '/' THOSE FILESO001547
1 YOU WISH TO SAVE (IE. 1-3,5}).') 0001548

END

2001549
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SUBROUTINE NAME: RELEXP

Purpose: This subroutine is used to decode the “condition”
appearing in IMAGE into the components NAMEPT,
RCODE, and IVAL, If it is unsuccessful, an error message
is typed and an error flag is set. The “condition” is in
unpacked character form and is assumed to be a name
followed by a relation followed by a value. Name must be
an item name in the current data base (as established by the
file command). Relation must be one of the following: EQ,
equal; LT, less than; GT, greater than; LE, less than or
equal; GE, greater than or equal; NE, not equal; BE, be-
tween. Value must be a number, number pair, character
string, set of qualifiers, permissible multiple-choice acronym,
or blank. The following table gives valid constructions for
“conditions™:

Item type Relation Value

EQ, LT, GT, LE, GE, NE__

EQ, LT, GT LE GE, NE..

Integer or real.__

Character _______

Numerie.

Numeric pair.

Any printable string.

Printable string con-
taining comme.

Multiple choice .. EQ, NE e Multiple-choice
eeronym.
Qualified real _._. EQ, LT, GT, LE, GE, NE_.. Numeric.
BE Numerie pair.
EQ NE __._________ Qualifier set1 in

parentheses.

* Qualifier set is one or more of the following characters, each of

which occur, at most, once; G, H, L, N, T, or blank.

Calling sequence: CALL, RELEXP{(&n,IMAGE,NAMEPT,

RCODE,IVAL,ERR)

Arguments:

n—>Statement number (in calling routine)} to which a branch
will be made if an all-blank condition is detected.

IMAGE—Contains “condition” in unpacked-character form.

NAMEPT~Returned peinter to item name.

RCODE--Returned encoding of relation having the follow-
ing possible values:

1-7 corresponding to the relations

EQ, LT, GT, LE, GE, NE, BE.

11 or 16 corresponding to the relations EQ or NE,
applied to a set of qualifiers.

IVAL—Returned as one of the following:

1. Integer or real value.

2. Pointer to a particular entry in the character dictionary
associated with the item pointed to by NAMEPT.

3. Bit encoding, giving the position of 2 particular multiple-
choice acronym in the file containing possible acronym
values for the item pointed to hy NAMEPT.

4, Pointer toc the number pair in the common block BTWN
which will be used by this instance of the BE relation.

5. Bit encoding of a qualifier sef.

ERR—Returned error flag that is set if an error is detected.
Subroutines called: SCAN, BFIND, ICONV, PNTER, PACK
Common data referenced:

GRASP S OURCE

SUBROUTINE RELEXP(*, IMAGE, NAMEPT,RCODE, IVAL +ERR}

COMMON NAMES,ITYPE,PNTERS,IDIM
COMMON /BTWN/ IVALS,NBE
DIMENSION RELS(7), IVALS{2Z2,10)},

IMAGE( 80),

NAMES, ITYPE, PNTERS, IDIM in blank commen
IVALS, NBE in /BTWN/

Called by: CONDTN

Evrror checking and reporting :

1. All testing is performed to insure confomuty to the table
of valid comstructs appearing in the preceding “purpose”
section, _

2. An error flag that may be set by the routines ICONV or
PNTER is tested.

3. A nonstandard return from BFIND indicates an invalid
nanie.

An error message is printed reporting any of the following

errors:

2. Unable to find relation (that is, EQ, LT, GT, LE, GE,
NE, BE).

b. Incorrect qualifier set.

e. Qualifier codes are referenced in forms other than EQ
or NE.

d. Invalid name as first syntactic unit of condition.

e. No comma separating a value pair used with the BE
relation.

Program logie:

1. A call to SCAN is made to bracket the name as the first
syntactic element. If the image is all blank, the nonstandard
return is taken.

2. The name is packed into NAME via ENCODE, and
BFIND is used to do the lockup. If the name is not
found, a message is typed, and the error flag is set.

3. The next call to SCAN brackets the relation. It is packed
into REL and tested against the list of valid relations. Note
that RCODE is used as the index. If invalid, a message is
typed, and the error flag is set.

4. The value part of the condition is then bracketed via the
next call to SCAN. If the value field is blank, IVAL is set
to blank.

5. Otherwise, the type of name is determined using ITYPE
in blank common.

6. The logieal variable BE (indicating the “between” rela-
tion) is determined. If set, the second value is determined
and stored in the BTWN common area, and IVAL is set
to point to the BTWN location. The second value deter-
mination is logically similar to the first which is deseribed
in step 8.

7. If BE was not set, the value element is tested as a qualifier
set. If it is one, the appropriate tests are made, and IVAL
is bit encoded to show which codes are present. RCODE is,
also, incremented by 10 as a flag indieating comparison of
qualifier cores.

8. If the value element was not a qualifier set, and the rela-
tion was not BE, IVAL is set via a call to ICONV, if type
was numeric. Note that for real values, VAL (equivalenced
to IVALL) is set. IVAL is then set by IVALI,, which shares
storage with VAI. For character and multiple-choice types,
IVAL is set using the external function PNTER.

PROGRAMNM
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0001552
0001553

ITYPE(5001+ NAMES(500)
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DOUBLE PRECTISION NAME,NAMES ,DBLNK ' 0001554
INTEGER FCNAME, FCOP,FCCON,RCODE+PNTER,BLANK ,PNTERS({500) ,EsREL,RELSO001555
1yCOMMAy RPAREN, I QUAL{S) 0001556
LOGICAL ERR ,BE 0001557
EQUIVALENCE [VAL,IVALL},{IQUAL,BLANK) 0001558
DATA COMMA,RPARENy LPAREN, DBLNKy IQUAL/ T 4", % )3, 1( 1,1 ', 0001559

LoV v, tGr, gy e AN T 0001560

I RELS/TEQ" "LT*4'GT Y, "LE',"GE?, 'NE?,'BE"/ 0001561
ERR=.FALSE, 0001562

I=} 0001563
CALL SCANLE295, IMAGE, I, FCNAME,LCNAME, 1} 00C1564
NAME=DBLNK 0001565
CALL PACK (IMAGE{FCNAME },NAME ,LCNAME—FCNAME+1,8) 2001566
CALL BFIND{&110,NAME,NAMEPT yNAMESy PNTERS, IDIM) 0001567
I=LCNAME+1 0001568
CALL SCAN{&20sIMAGE, I1,FCCOP,J,1}) 0001569
IF{J.NE.FCOP+1) 60 TO 20 0601570
REL=BLANK 0001571
CALL PACK{IMAGE(FCOP)yRELy244%} 0001572

DO 10 RCODE=1,7 0001573 -
IF{RELS(RCODE).EQ.REL} GO TC 30 0001574

10 CONTINUE ' ’ 0001575
2C TYPE 320 0001576
GO TG 144 DO01577

30 I=J+l 0001578
CALL SCAN{G&40,IMAGE,I,FCCON,LCCON,2) 0001579

60 TO 140 000158¢C

40 IVAL=BLANK 00C1581
GO TO 210 0001582

295 RETURN 1 6001583
140 J=ITYPE (NAMEPT) 0001584
BE=RCODE,.EQ .7 0001585
IF{BE) GO TO 220 0001586
IF(IMAGE(FCCON) .NELLPAREN) G0 TO 150 0001587
[F{J.NE.5) GO TQ 150 0001588
IF(IMAGE{LCCON) .EQ.RPAREN} GO TO 142 0001589
1405 TYPE 141 ‘ 0001590
GO TO 144 ' 0001591

142 IF{RCODE.EQ.1) GO YO 145 0001592
IF{RCODELEQ.6) GO TO 145 0001593
TYPE 143 0001594

144 ERR=.TRUE, _ 0001595
GO 1o 210 ' 0001596

145 RCODE=RCODE+1Q : 0001597
IVAL=0 0001598
ECCON=FCCON+1 0001599
LCCON=LCCON-1 0001600

DO 147 K=FCCON,LCCON 6001601
J=IMAGE(K ) 0001602

DO 146 I=1,6 : 0001603
IF{IQUALIT}.EQ.d) GO TO 147 CO01604

146 CONT INUE 0001605
G0 TO 1405 " 0001606

147 IVAL=IVAL+2%%{1—1]} 0001607
GO TG 210 00015608

110 TYPE 310, NAME 0001609
GO T 144 0001610

150 GO TO (160,170,190,19G,170),J GOO1611
160 ITVAL=ICONV(IMAGE{FCCON) ,LCCON-FCCON+1,E, ERR} 0001612

GG TO 200 J301613



170

180

196G
200G

210
220

230

240G

250

260

270

280
290

141 FORMAT(* QUALIFIER CODES MUST BE ONE OR MORE OF "y aNyTyGyH"Y,

1
143
310
326
330
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K=ICONV(IMAGE{FCCON) yLCCON-FCCON+1,E,ERR)
IF {KJ.NE.BLANK) GO TO 180

IvaL=K

GO T0O 200

VAL=K*1 0. %%E

IVval=1vaALL

GO T0 200

IVAL=PNTER(IMAGE({FCCON) ,LCCON~FCCON+1 ,NAMEPT,J,ERR)
IF (ERR} GD TO 210

IF {.NOT.BE) GO TO 210

NBE=NBE+1

IVALS (1,NBE)=1IVAL

I VAL=NBE

RETURN

DO 230 T=FCCON,LCCON

IF [IMAGE(I).EQ.COMMA} GO TO 240
CONT INUE

TYPE 330

GO 7O 144

GO T (250,260,280, 2804 260),4
IVAL=ICONV{ IMAGE(I1+1} 4 LCCON~I,E4ERR)
GO TO 290
K=ICONY{IMAGE(I#1},LCCON-I,E,ERR)

IF {K.NE.BLANK} GO TO 270

IvaL=K

G0 TO 290

VAL=K*10,%%E

IVAL=IVALL

GO TO 290

IVAL=PNTER( IMAGE{TI+1),LCCON-I,NAMEPT,J,ERR)
IF (ERR} GD 70O 210

IVALS (2 \NBE+L)=IVAL

LCCON=I-1

GO TDO 150

' AND ENCLOSED IN PARENTHESIS.') :

FORMAT (* ONLY EQ/NE CAN BE USED WITH QUALIFIER CODES.?)

FORMAT (* INVALID NAME = *,A8)

FORMAT (* UNABLE TO FIND RELATION (LT+GT,LE,GE,EQ,NE,BE}*}
FORMAT (' NO COMMA SEPARATING CONSTANTS FOLLOWING BE OPERATOR*)

END
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0001615
0oDl616
0001617
06C1618
0001619
0001620
do0ls21
0001622
0001623
0D01624
0001625
0001626
0001627
0001628
0001629
0001630
0001631
0C01l632
0001633
0001634
0001635
0001636
0001637
0001638
0061639
00C1640
0001641
00CL 642
0001643
0001644
0001645
0001646
2001647
0001648
0001649
0001650
0001651
0001652
0001653
0001654
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SUBROUTINE NAME: RETRVE

Purpose: RETRVE is used to retrieve records from a selected
file and write them on some other selected file. User-specified
encoded vetrieval criteria are passed to RETRVE via ifs
argument list.
Culling sequence: CALL RETRVE (&n,&m,IFILES,OFILES,
NFILES,POLISH,LPS,VARS,CODES,VALS,NCOND)
Arguments:
n—Statement number (in ealling routine) to which a branch
is made if previously undetected (by LOGEXP) errors
are encountered.

m—Statement number (in calling routine) to which a branch
is made if KEYBRD senses an EOF.

IFILES, OFILES—Arrays of input and output file names,
respectively.

NFILES—Number of elements in either IFILES or
OFILES (IFILES and OFILES are of equal size).

POLISH—Avrray containing the Reverse-Polish form of the
logic expression to be used for data retrieval.

LPS—The number of elements in POLISH.

VARS, CODES, VALS—Arrays that give an encoding of
the conditional expressions entered by the user.

NCOND—Number of elements in VARS, CODES, and
VALS.

Subroutines called: KEYBRD, OBEY, GETPUT, COMP,
UNCODE, PACK

Common data refevenced:

FNAMES, SELECT in /FILNAM/
ITYPE in blank common
INPUT, QUTPUT in /IQUNIT/

Called by: DRIVER

Error checking and reporting:

1. Check to assure entry of retrieval criteria (that is, LPS>0)

2. Check to assure absence of undetected errors in the re-
trieval criteria.

GRASP SOURCE

SUBROUT INE RETRVE(*,*, IFILES,OBFILES,NFILES, POLISH,LPS+VARS,CODES,

1VALSNCOND)

COMMON NAMES,ITYPE,IPTS,IDIM
COMMON /IQUNIT/ INPUT,0OUTPUT
COMMON /FILNAM/ FNAMES,SELECT,PAD
DIMENSION VAL(26)

DOUBLE PRECISICN NAMES(5G0)

INTEGER IVAL(26),C0DESL{1),VARS(1),WHICH,DREC{500}),0UTPUT,TOP,.POL
LISHUL )y ITYPE(S00)yONE TWO, VALS{1) o EQUATE( 4} IPTS(50C)»SELECT
INTEGER FILEID,DBLANK, IFILES{1},0FILES{1)},DFAULT,FNAMES(2]1}
LOGICAL COMP,VALUE,STACK(20) +EVAL,PAD(4)

EQUIVALENCE (IRECsREC),{IVAL,VAL), {STACK,EVAL ), (EQUATE(4),FILEID}

DATA ONE+THO,DBLANK/ 1" ,*27,"
IF {LPS.GT.0) GO TO 10

TYPE 180

GO TO 170

D0 20 1=1,NCOND
IVAL{I)=VALS{I)
DFAULT=FNAMES({SELECT}

NRECS5=0

NFOUND=C

l/,

16
20

SYNPOSIS PROGRAM (GRASP)

Messages are typed corresponding to the two error situa-
tions above.

Program logic:

1. LPS is checked to insure that retrieval criteria have been
entered.

2. The elements of VALS are moved to IVAL to allow the
equivalencing necessary for mixed modes (in particular,
integer and real) possible in retrieval criteria.

3. Input- and output-file names are prompted and accepted,
then assceiated with FORTRAN unit numbers via calls to
KEYBRD and OBEY. The new file names are added to
IFILES and OFILES,

4. The input $le is then read, one record at a time (via
GETPUT), until the nonstandard (EOQOF) return is taken.
After each call to GETPUT, the record (IREC) is tested
against the retrieval eriteria indicated in POLISH, VARS,
CODES, and VALS via the logical valued push-down stack
technique described as follows: Any element of POLISH
less than 27 points to one of the conditional expressions en-
coded in VARS, CODES, VALS. That expression is evalu-
ated via a reference to the logical function COMP, and the
result is placed in the push-down stack. If POLISH (I)>28,
it points to one of the logical operators “and,” “or,” “not”
{denoted by *, 4+, ). If theé operator is —, the *“not” op-
eration is performed on the topmost stack element. If the
operater is ¥ or -, the operation is performed on the fop-
most two stack elements, the size of the stack is decremented,
and the resultant (logical) value replaces the new topmost
stack element. After the last element of POLISH has been
processed, the size of the stack should be 1, and the value
of this element indicates whether or not the record meets
the retrieval criteria. If so, it is added to the output file
by a call to GETPUT. Counts of records read and records
retrieved are kept and typed at the end of retrieval process-
ing.

PRDODGRAWM

0001655
0001656
0001657
0001658
0001659
00016560
00C1661
0001662
00C1663
0001664
0001665
0001666
0001667
0001668
0001669
0001670
0001671
0001672
0001673
0001674
0001675

EQUATE/TEQUA',"TE 1',2%" '/



30

40
50
6C

62

63
64
66
70

80

20

100

110

120

130
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NFILES=NFILES+]1
EQUAT E(3 )=0ONE

TYPE 190

CALL KEYBRDU(&175,0REC,5)
CALL PACKIDREC,FILEIDs5,5)
IF [FILEIDLEQ.DBLANK) FILEIO=DFAULT
IFILES{NFILES)=FILEID

CALL OBEY(&l70+EQUATE.4)
EQUATE( 3)=TW0O

TYPE 210

CALL KEYBRDI(&175,DREC+5)
CALL PACK{DREC,FILEID,5,5)
OFILES{NFILES)=FILEID
CALL OBEY{(&1TO0,EQUATE,4)
CALL GETPUT(E140,DREC,1)
NRECS=NRECS+1

TOP=0

DO 110 J=1,tPS
INDEX=POLISH{J)

IF (INDEX.GT.26) G0 TO 70
TOP=TOP+1
WHICH=VARS{INDEX)

I=1TYPE (WHICH)
IREC=DREC{WHICH]

GO TO (40,50,40,60,62), 1

STACK{TOPI)= COMP{IREC + IVALUINDEX) 401,02,CODES{ INDEX) 1)
GO 70 110 _

STACK{TOP)= COMP{IDi,ID2,REC s VAL (INDEX ), CODES(INDEX ) 2}
GO 70 110

STACK{TOP}= COMP(IREC » IVAL{INDEX)}yD14D2, CODES{INDEX)},3)
G0 T2 Ll1l0

IF(IREC.NE.DBLANK} GO TO 63

IF(CODES(INDEX).LT.11} GO TO 50
STACK(TOP )= .FALSE,

GO 790 110

REC=UNCODE(REC,IQ)

[F{CODES(UINDEXI—-11} 50,64,66
STACK({TOP}=MOD(IVAL{INDEX }/ 2%*{1Q-1}y2).EQ.1
G0 7O 110

STACK{TOP)=MOD{ IVAL{INDEX}/2%%(JQ-1)4+2}).EQ.0
GO 70 110

VALUE=STACK{TOP)

IF (INDEX-30)} 80,90, 100

TOP=TOP-1

STACK(TOP }=STACK(TOP).OR.VALUE
GO TO 110

TOP=T0OP—1
STACKA{TOP)=STACK{TOP) LAND.VALUE
GO 10 110
STACK{TOPI=,NOT.,STACK{ TGP]
CONT ENUE

IF (TOP.EQ.1} GO TO 1206

TYPE 220

REWIND INPUT

RETURN 1

IF (EVALJ GO TO 130

GO 70 30

CALL GETPUT{&140,DREC,2)

NFOUN D=NFOUND+1
GO TO 30
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00C16786
g001677
0ooi678
0001679
0Cc01680
0001681
0001682
0001683
0001684
0001685
0001686
0001687

. 0001688

0001689

J0C1690

0001691

0001692
0001693

0001694
0001695
0001696
0601697
00015698

0001699
0001700
ogoivol

0001702
0001703
0001704

oQo170eS
Q001706
0ooL707
0001708
oCc0170%9
00G171C
0001711
2001712
0001713
0001714
Q001715
0001716
Q00171
0001718
0001719
0001720
0001721

Doo1722
0oolL723
0001724
0001725
2301726
ogol1v2i?
0001728
0601729
3001730
0001731
0001732
Q001733
0301734
0001735



78

140

150
160

170
175
180
190
210
220
230
240
250
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TYPE 230+ NRECS,IFILES(NFILES) C0C1736
IFf {NFOUND.GT.O0Y GO TO 150 0001737
TYPE 240 0001738
NFILES=NFIL ES-1 0001739
GO 70 160 0001740
TYPE 250, NFOUND,FILEID 0001741
REWIND INPUT" 0001742
REWIND QUTPUT 0001743
RE TURN 0001744
RETURN 2 ' 3001745
FORMAT (* LOGIC MUST BE SUPPLIED BEFORE A RETRIEVAL CAN BE MADE') 0001746
FORMAT (* ENTER INPUT FILE NAME: *,$) 0001747
FORMAT {* ENTER OUTPUT FILE NAME: ',$) 0001748
FORMAT (* ERROR IN LOGIC EXPRESSION?) 0001749
FORMAT (' ALL*y16,' RECORDS OF',A6,"' SEARCHED.?) 0001750
FORMAT (* THERE ARE NO RECORDS WHICH SATISFY THE REQUEST') 0001751
FORMAT (110,' RECORDS FOUND WHICH SATISFY THE REQUEST.'/*® THEY HAV0OGO1752
1E BEEN STORED IN '4A6) 0001753

END

0001754
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SUBROUTINE NAME: RLIST

Purpose: RLIST is used to convert an unpacked character
string representing a list of user-entered numbers into a
corresponding numeric list.
Calling sequence: CALL RLIST(&nIMAGE,LIST,NUMC,
MOST)
Arguments:
n—>Statement number (in caller) to which a branch will be
made if an uncorrectable error in the entered character
string is detected.

IMAGE—The unpacked character-string form of the list
of numbers.

LIST—-The list of numbers which are refurned in numeric
form. :

NUMC—The number of items in LIST.

MOST—The maximum number of items that LIST may
eontain.

Subroutines called: None

Common data referenced: None

Called by: DEFLST, QUIT

Eyror checking and reporting: If an illegal character (not
0-9, dash, or comma) is detected, an error message is
typed and the nonstandard return is taken. If the list isn’t

GR ASP SOURCE

SUBROUTINE RLIST{*, [MAGE,LIST,NUMC,MOST)

INTEGER LIST{1),IMAGE(30),CHAR(12},C0OL {12}, IMAT(4,3)
DATA IMAT/12422414424404319G2%41+0,33,04+0/+IBLNK/?
DATA CHAR/'0O',"T1%, %2, 13,141,150,

DATA COL/10%1,2,3/

NUMC=C .

LAST=1 ’

iP=0

IRQW=1

I1P=IP+1 .

iF {IP.GT.30) GO TO 120
TCHAR=IMAGE( IP)

IF {ICHARLEQ.IBLNK) GD TO 10
Do 20 I[=1,12

IF (ICHAR.EQ.CHAR{ 1)) GO TO 40
CONTINUE
TYPE 150,
RETURN 1
TYPE 145,1IVAL

GO TO 30
IFS=TMAT { IRCW,COL({I))
IF (IFS.NE.C) GO TO 60
TYPE 160

GO TO 30
IROW=MOD(IFS,10)
IFS=1IF5/10

GO TO (70,80,904+100)
IVvaL=1-1

GD 70 10
IVAL=10*IVAL+I-1

GO TO 10

i0

20
ICHAR
30
35
40
50
60

IFS
70

80

79

composed of numbers or number ranges separated by com-
mas, an error message is typed, and the nonstandard re-
turn is taken.

Program logic: Rach character of the unpacked string is proe-
essed via the following transition matrix:

ervor
i@n
error

T

errar
£(3}/3
error
error

gt

f(i) are defined as:
f(1)—Start a number value.
£(2)—Build number value by adding digit on right.
£(3)—Number built, add it to list.
f{4)—Fill LIST with values up to and including current
value.
Rows 1 and 2 are used to process a single list element or
the first of a number-range pair.
Rows 3 and 4 are used to process the second of a num-
ber-range pair. Blanks are completely ignored.
The colurns of the transition matrix are associated with
the indicated characters, and the rows correspond to indi-
vidual states.

PROGRAM

0001755
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0001757
ppor758
0001759
0001760
0001761
0001762
D001763
0001764
C001765
0001766
0001767
0DO1768
0001769
0001770
000171
oCo17T72
0001773
DOOL774
0001775
0001776
poo1777
0001778
goc1779
0001780
0001781
0001782
Jo01783
0001764
0001785
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30 NUMC=NUMC+1 CoG1786
IF {NUMC,LGT.MOST} GO TO 110 0001787
IF(IVAL .GT.MOS5T)Y GO TO 35 g001788
LIST (NUMCI=IVAL 00C1789
GO TO (104140}, LAST 0001790

1GO LISTI(NUMC+L)=LIST{(NUMC}+1 0001791
NUMC=NUMC+1 00Q1792

It (NUMC.GT.MOST) GO TO 110 0p01793
IF{IVAL .GT.MOST) GO TO 35 00GLT94

IF (LIST(NUMC).LT.IVAL) GO TO 100 : 0001795

GO TO (10,140), LAST 0001796

116 TYPE 170, MOST 0001797
NUMC=MGOST ' : 0001798

GO TO 140 0001799

120 IF (NUMC.NE.O} GO TO 130 0061800
CIF (IROW.EQ.L) GO TO 140 , 0001801
NUMC=1 0601802
LIST(Ll)=IVAL 0001803

GG TO 140 . 0001804

130 IF (MOG(IRDW,2).NE.O)} GO TO 50 0001805
LAST=2 0001806
IROW=IRGBW/2 . - poC1a07

GO Y0 (90,100), IROW oop1808

140 RETURN 0001809
145 FORMAT(IS,* DOES NOT CDORRESPOND TU A CATEGCORY. RE—-ENTER NUMBERS*) 0001810
150 FORMAT {1X,Als' IS AN ILLEGAL CHARACTER. RE-ENTER NUMBERS.'} 0001811
16C FORMAT (* EACH NUMBER GR NUMBER RANGE (IE. 4-7} EXCEPT ', 'THE LAST0O001812
1 MUST BE FOLLOWED BY A COMMA.'/' RE—ENTER NUMBERS.?) 0001813
170 FORMAT (' TOO MANY NUMBERS GIVEN. ONLY THE FIRST',13," WILL BE USECOOLB1l4
IDs 1} : 0001815

END ocQlslé
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SUBROUTINE NAME: ROWPNT

Purpose: ROWPNT prints selected items or expressions, one
to a line, from a selected file.
Culling sequence: CALL ROWPNT (&n,NPAGE)
Arguments:
n—>Statement (in caller} to which VLIST will branch when
an EOQF is encountered by KEYBRD,
NPAGE—Number of lines per page of printed output.
Subroutines called: VLIST, ACCESS, GETPUT, PAUSE,
EVAL, UNCODE, BINTYP, BLIST
Common dato referenced:
POLISH, ICODE, LPS in /EXPRNS/
ITYPE in blank common

Called by: LIST

Errvor checking and reporting : None

Program logic:

1. The list of items to be printed is obtained via a eall to
YLIST. ’

2. A call to AGCESS is made to initialize the lookup of dic-
tionary-type items.

3. Bach record of the selected file is obtained via GETPUT
and a line counter is incremented and tested. If it exceeds
the page size, a pause is generated via PATUSE,

4, After each record is obtained, the selected items are evalu-
ated (if necessary) and printed.

GRASP S OURCE PROGRAM

SUBROUT INE ROMWPNT{#*,NPAGE) 0001817
COMMON NAMES,ITYPE,IPTS,IPAD 0001818
COMMON /EXPRNS/ POLISH,ICODE,LPS 0Qo1819
DOUBLE PRECISION NAMES,LABEL,NAMESI,VNAMES(20) 0001820
INTEGER BLANK.TANK,IPTS(500),IQUAL(6)4POLISH({15,8}, oo0o1821

1 ICODE(15,8),LPS(8) 0001822
DIMENSION ITYPE(500), BITEM{15,25), ITEMS(20), IREC(500i, 0001823

1 REC(500), NAMES(500), TANK{25), LABEL{251,y LIST(25) 0001824
LOGICAL ERR ooo1is25
EQUIVALENCE (REC,IREC)+{IVAL,VAL)4{LIST,TANK),{BLANK,IQUAL) 0001826
DATA IQUAL/Y "y 1GY, "H  y "L Yy TN, T/ ooolazr
KOUNT =0 0001828
CALL VLIST(E2T0,VNAMES, ITEMS,NUM) ooclsz2g

IFf [(NUM.EQ.O) GO TO 260 0001830
TYPE 280 0001831
CALL ACCESS(IIsIVAL,TANK,J,1) coois3sz

126 CALL GETPUT(&260,IREC, 1} 0001833
KOUNT =KDUNT +NUM +1 0001834

IF (KOUNTLLE.NPAGE} GO TO 130 0001835
KOUNT=0 . 0001836
CALL PAUSEL{&260) 0001837

130 DD 240 J4J=1,NUM poocis3s
II=ITEMS(JJ) ooc1839
IF(II.GT.0) GO TO 135 0001840
II=-11 0001841
NAMES I=VNAMES {JJ) 0001842
VAL=EVAL(IREC,ICODE{1+II14POLISH(1,I1),LPS{EI)sERR) £oo1843
IF{ERR) GO TO 240 0001844

G0 TO 150 0001845

135 IVAL=IREC(IT) 0001846
IF (IVAL.EQ.BLANK) GO T0O 240 0001847
KIND=ITYPE(II) 0001848
NAMES I=VNAMES(JJ) 00C1849

GO T0 (140,150,160,+220,170), KIND 0001850

140 TYPE 300, NAMESI,IVAL 0001851
GO TGO 240 poo18s52

150 TYPE 310, NAMESI,VAL 0001853
GO TO 240 0001854

160 CALL ACCESS{II,IVAL+TANK,d,2) Q001855
TYPE 320, NAMESI,(TANK(I),I=1,44) 0001856

GO TG 240 goo1s8s57
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17C

220

230
240

266
270
280
290
300
310
320
330
340
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VAL=1UINCODE(VAL,IQ}

TYPE 310 ,NAMES1,VAL, IQUAL(IQ)
GO TO 240

CALL BINTYP(II,LABEL,BITEM,K.M)
KOUNT =KOUNT +1

TYPE 340, NAMESI

CALL BLIST(LIST,NUMS,IVAL}

DO 230

I=1,NUMS

KOUNT=KOUNT+1

J=LIST(I)

TYPE 330, LABEL{J)+(BITEMILsJ},L=1,+K)
CONTINUE

TYPE 290

6C 70 120

RETURN
RETURN
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
END

1

(777)

(1Xy 3{ BHA**kkkkdkkx) )
{1XyAB41H=419)
{1XeAByIH=y1PG12.54A1}
{1XsABy1H=412A5/15X,12A5)
{5X+A8,415A4}

(IX,AB, 1H=)

0001858
0001859
00C1860
0001861
0001862
0001863
00C1864
0001865
0001866
0001867
0001868
opoLE69
0001870
0001871
0001872
0001873
0001874
0001375
ooo1l87e
oopois7?
oools7s
coo1879
oo01880
0001881
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SUBROUTINE NAME: SCAN

Purpose: This subroutine is used fto set character-position
pointers for the syntactic elements of a condition (name,
relation, value(s)) or a logical expression.

Calling sequence: CALL SCAN (&n,IMAGE,IS,I1,12,IT)

Arguments:
n—>Statement number (in calling rvoutine) to which a

branch will be made if IMAGHE is all blanks,
IMAGE-—String of unpacked left-justified characters.
IS—Starting position of the sean.
I1—Pointer to first character of syntactic element.
I2—Pointer to last character of syntactic element.
IT—Embedded blank switch,

GRASP SOURCE

SUBROUT INE SCAN(*, IMAGEsIS,I1,412,1T)

INTEGER IMAGE(1l}
DATA IBLNK/Y Y/
DO 1 I=15,80
IF{IMAGE{I) .NE.IBLNK)
1 CONTINUE
RETURN 1
I'l=]
J=11+1
GO TO (3,10),1I7
DO 4 12=J,80
IF(IMAGE(I2) LEQ.IBLNK)
CONTINUE
12=81
5 I2=12-1
RETURN
DO 11 I=J44+80
12=80-1+J
IF(IMAGE(IZ2}.NEL.IBLNK} GD TO o
CONTINUE
GO TO 6
END

GO 10 2

GO TO 5

33

Subroutines called: None

Common date referenced: None

Called by: RELEXP, LOGEXP

Error checking and reporting: None

Progrem logic:

1. The position of the first nonblank character is determined.

2. If all characters after the ISth are blank, the nonstandard
return is taken.

3. If no embedded blanks are permitted (IT=1), the position
of the last nonblank character to the right of the position
found in step 1 is determined, and control passes to the caller.

4, Otherwise (if, IT=2), the position of the first monblank
character to the left of position 80 is determined and control
returns to the caller.

PROGRAM

0001882
0001883
0001884
0001885
0001886
0001887
0001888
0001889
0001890
0001891
0001892
0001893
0001894
0001895
0001896
0001897
0001898
0001899
0001900
0001901
0001902
0001903
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SUBROUTINE NAME: START Called by: DRIVER
Ery 5 d g
Purpose: START determines availability of data bases and Pz;:aﬂefﬁggz and reporting: None

their associated files. 1. The name GFILE is associated with FORTRAN input
Calling sequence: CALL START unit 20.
Argumer‘zts: None 2. A welcoming message is typed and records of GFILE are
Subroutine called: IFILE read to fill the /FILNAM/ common area,

Common data referenced: 8. As each record is read, parts of it are output to the termi-
All variables in /FILNAM/ except NUMF nal.

GR ASP S OURCE PROGRAM

SUBROUT INE START 0001904

COMMON /FILNAM/ MASTER,MASK,DEFTNyDFILE,BFILE,NUMF,NUMI, IDIMS 0001905
DCOUBLE PRECISION CONTNT(4) 0001906
INTEGER MASTER(#);MASK(4),DEFTN(4)sDFILE(4)gBFILE{4}oIDIMS(#D 0001907
CALL IFTLE(20,'GFILE") 0001908
NUMF=1 0001909
TYPE 1 go01910

10 READ(20,11,END=20} MASTER(NUMF) CONTNT , MASK{NUMF), 0001911
1 DEFTN(NUMF)},DF [LE (NUMF }, BFILE(NUMF }, IDIMS(NUMF) ' 2001912
TYPE 12 +MASTER(NUMF} CONTNT 0001913
NUMF=NUMF+1 0001914

GC TO 10 0001915

20 NUMF=NUMF-1 0001916
REWIND 20 . 0001917
TYPE 2 ’ 0001918
RETURN 0001919

1 FORMAT(/" WELCOME TO THE USGS GRASP RETRIEVAL SYSTEM.'/ 0001920
1 ' AT THE CURRENT TIME THE FOLLOWING DATA BASES ARE AVAILABLE:') 0001921

2 FORMAT{(/* BEFORE ANY DF THESE DATA BASES MAY BE ACCESSED,'/ 0001922
1 * THE "FILE®" COMMAND SHOULD BE USED TO IDENTIFY THE DATA', 0001923

2 ' BASE OF INTEREST.') 0001924
11 FORMAT(AS,1Xy4A10,411XsA5),14) 0001925
12 FORMATI(/1X,Aby'— ',4A10) 0001926

END ‘ 0001927
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FUNCTION NAME: UNCODE

Purpose: UNCODE breaks down each qualified real value into
a real value and a qualifier code.

Calling sequence: VALUE=UNCODE (VAL,ID)

Argwments:

VAL—Packed value and qualifier.
ID—Encoding of qualifier value.

Subroutines called: None

GRASP SOURUCE

FUNCT ION UNCODE(VAL,ID)
RSIGN=SIGN{1.0,VAL)
VAL=ABS(VAL}

TPART=VAL

REST=VAL—IPART
[O=MOD{IPART, 8}
UNCODE=RSIGN*{(IPART/B)+REST)
RETURN

END

85

Common data referenced: None

Called by: COLPNT, DUMPIT, FIT, MEAN, RETRVE,
ROWPNT, EVAL

Error checking and reporting: None

Program logic: The type REAL argument VAL may be visual-
ized as composed of both whole and fractional parts, ID is
set to the 8 low-order bits of the whole pari. The whole part
is then shifted right 3 bits, and the result is added to the
fractional part to form the value returned by the funetion.

PROGRAM

000l928
0001929
0001930
0001931
0001932
0001933
0001934
0001935
0001936
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SUBROUTINE NAME: VLIST

Purpose: VLIST prompts for and aceepis (via XEYBRD) a
set of item names or arithmetic expressions that will be
printed by the caller. The user is provided the ability to reuse
the list that was last entered.

Calling sequence: CALL VLIST(&m,VNAMES,LIST,N)

Argumenis: :
m—Statement number (in caller) to which a branch will be

made if an EOF is sensed by KEYBRD.
VNAMES—List of item names to be printed.
LIST—Item numbers corresponding to VNAMES.
N—Number of elements in VNAMES and LIST.

Subroutines called: KEYBRD, SCAN, BFIND, PREVAL,
PACK

Common data referenced:

NAMES, PNTS, IDIM in blank common

Called by: BDEF, COLPNT, ROWPNT

Errver checking and reporting: None

Program logic:

1. The user is asked if he wishes to enter a new list of ifem

GRASP SOURCE

SUBROUTINE VLIST{* yVNAMES,LIST,N)
COMMON NAMES,TYPE,PNTS, IDIM
DOUBLE PRECISION NAMES{500) s NAME,B
INTEGER PNTS{500),TYPE(S500),LESTI(1
+LSAVEL{20)
EQUIVALENCE (HALVES(1) NAME)} }
DATA TEQUAL 4BLANK/ t=1,¢ Y/aNS
DATA EXPHDG/'1a " 3% 2."%3'3.%,%4,%,15
l1ete 129 "130% "14."3%15.%3%16a1,!
IFINSAVE.EQ.0) GO TO 5

TYPE 4

CALL KEYBRD{&110,1+1)

IF{I.NE.NO) GD TO 5

N=NSAVE

b0 6 I=1,NSAVE

LIST(I)=LSAVE(T)
VNAMES(I)=VSAVE(I:

GO TC 130

N=0

KNT=0

TYPE 120

N=N+1

TYPE 140, EXPHDG(N}

CALL KEYBRD{&EiI1G,EXPR, 80}

CALL SCAN(EL1154EXPRy1,40L1+L,2)
IF{L-L1.GT.6) GO TO 60

L2=L1+6

NAME=BLANK

CALL PACKIEXPR(L1) NAME,L2-L1+1,8)
CALL BFIND{&60y NAME, I, NAMES,PNTS,1
VNAME S{N} =NAME

LESTIN)=I

IF (N.EQ.20) RETURN

GO TO 10

i

10

30
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names. If not, the values of the arguments as set by a pre-
vious call are returned. Otherwise, a new list is processed
as below.

2. The routine requests the user to enter a set of item names
or expressions. Each entry is processed as specified below
until a blank entry is detected. Control is then returned to
the caller,

8. An entry is accepted via KEYBRD, and leading and/or
trailing blanks are eliminated via SCAN.

4. If the entry length is greater than seven characters, an
expression is assumed. If the entry is not found to be an
item name (via BFIND), an expression is assumed.

5. If the entry is determined fo be an item name, that name
is stored in VNAMES, and the corresponding item number
is stored in LIST. :

6. If the entry is an expression, a call to PREVAL is made
to parse it into Reverse-Polish form for later evaluation.
ENT points to the Reverse-Polish form (stored in /EXPNS/
by PREVAL}, and the negative of KNT is returned in LIST.

7. The values of the arguments are saved for future ealls if
required.

PROGRAM

0p01937
0001938
0001939
G0G1940
00601941
gool1942
AVEsNO/Oy'N*/ 0001943
eV 6ty Tt '8.%,19.%,'10."+ 1110001944
17.%4'18,%9%19.%,%20./ 0001945
0001946
0001947
2001948
0001949
0oC1950
00D1951
c001952
0001953
0001954
0001955
0001956
0001957
0001958
0001959
0001960
0001961
0001962
0001963
0001964
0001965
0G01966
0001967
0001968
0001969
c001970

LANK  VNAMES (1) ,VSAVE{(2()
V+EXPR(BO) +HALVES(2) , EXPHDG{20)

DIM}



60

70

80

90

100

110
115

116
130
4

120 FORMAT (* ENTER THE NAMES OF ITEMS OR THE EXPRESSIONS ¢!
1'WHICH YOU WANT PRINTED.?')

140

GRASP SOFTWARE SPECIFICATIONS

IF {(KNT.EQ.8) RETURN

NAME= BL ANK

DO 70 K=1,410

IF (EXPRIK+L1-1).EQ.IEQUAL) GO TO 80
CONTINUE

K=1

HALVES{ 2)=EXPHDG(N)

GO 1O 90

J=MINQI{K=1,7)+L1-1

CALL PACK(EXPRIL1),NAME,J -L1+1,8}

K=K+1

CALL PREVAL(&100.EXPR(K+L1—1),L,KNTi
==KNT

GO 70 30

N=N-1

GO TO 10

RETURN 1

N=N-1

NSAVE=N

DO 1i6 I=1,NSAVE

LSAVE(I)=LEIST(I)

VSAVE(T )=VYNAMES(I)

RE TURN

FORMAT(' DO YOU WISH TO ENTER A NEW LIST OF NAMES ORt*,

' EXPRESSIONS? (YES OR NO): *,$)

FORMAT {(1XyA4,3)
END
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0001971
00G1972
0001973
0001974
G001975
0001976
0001977
0001978
0001979
0001980
0001981
0001982
0001983
0001984
0001385
0001986
ooo1987
0001988
00c1989
6001990
0001991
0001992
0001993
0001994
00019595
0601996
0001997
0001998
0001999
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